Student Learning Outcomes
After studying this chapter, students will be able to::

e Define polymers as large molecules built up from many smaller molecules called
MONOMErs.

e Identify the repeating units and / or linkages in addition polymers and in
condensation polymers.

e Deduce the structure or repeating unit of a condensation polymer from given

monomers and vice versa, limited to:

a. polyamides from a dicarboxylic acid and a diamine

b. polyesters from a dicarboxylic acid and a diol.

Describe the differences between addition and condensation polymerization.

State that plastics are made from polymers.

Describe how the properties of plastics have implications for their dﬁpoaﬂ

Describe the environmental challenges caused by plgﬁfcﬁ {‘?-il{ei@@ VALY
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o formation of mmmﬁ framib bing
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e nylon, a-pelyamide
e PET, a polyester The full name for PET, polyethylene terephthalate, is not
required. ;
e  State that PET can be converted back into monomers and repolymerised
Outline the importance of polymers in the textile industry. (Examples for polymers
being used may be given along with their specific properties).
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/ Long Questions pmpuredfm the t@ﬁui new Examination Tecniqzes

(Knowledge, Understanding, Application, Analytical & Conceptual)
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Types of Pﬂlymers

Structures of Monomer from Polymer

Q.1: Describe the 'n"u rl’ﬂ,,'nn Il'ull'l, ral-" B
o Monamerse P erization e Types of polymers e Importance of polymers

Ans. Monomers:  Polymers or macromolecules are extremely large m " which




are formed by linking together a very Iarge number of s:mplq,rdvi % called
(f‘«‘ oy

monomers. \
Polymerization: The process of farmaf"o& p}% }n:&:? from a monomer is called
polymerization. O Hﬂf’“”’

Types of polymers: Carbo q 3 and nucleic acids are the everyday examples
of polymers whi qﬁbfpi tufally. Whereas plastics, synthetic fibers, and natural rubber
are the examples of man-made polymers. One of the most significant changes which has
occurred throughout the world, has been the gradual replacement of metals, wnod and
cotton with man-made synthetic polymers.

Importance of polymers: Polymers are important in our daily life due to thelr high
strength, flexibility and resistance to heat and chemicals. These properties make them
useful for a wide range of applications.

Q.2: Write a note on addition polymers.

Ans. Addition Polymers:

Addition Polymers are one of the main types of polymers. Addition polymers are
formed when monomer molecules containing a double bond combine together thrnugh a
covalent bond to give a very large molecule, @YN\

Example: ﬂ“’

N
A large number of ethene molecu ﬁ one very big molecule
which is called polythene or l

Explanation:

During thi\u; =C duubte bond in ethene breaks duwn to allow ethene
molecules to join together. Polymerization reactions usually take place at high pressure
and in the presence of a catalyst.

In addition polymerization, no molecule is eliminated and no by-product is formed.
2CH,=CH, ——> 4+ CH, 4 CH,- CH, 3-CH ¥

Mononer Repeat unit
nCH,=CH,—— -+ CH,-CH, 4
Polyethene

Q.3: What are condensation polymers. How are they formed?
OR How is PET formed? Can you recycle this polymer?

Ans. Condensation Polymers:
Condensation polymers are one of the main types of polymers.
Formation of Condensation Polymers: u; ﬁ(:\\ 1

A condensation polymer is formed when twd le :fs containing two
different functional groups rgac oget e‘am ion ‘of a small molecule like
H,0, HCI and NH, etc. The reg \@@e i the presence of an acid or a base.
Formation of Fulyal ];F (PE[}

Ethane diok h a dicarboxylic acid (terephthalic acid) to give a polymer

called Polyeﬂi}rlen: Terephﬂlalate group of the diol to give an ester linkage.




O o N = Tﬁm
HO — CH,— CH,— OH_+ HOl-~C %% \«%ﬁ}imﬁiﬂ@ﬁf

Ethane diol B \ \\)T@H‘. 1_ i) e -H,0

A M% AR 0 T

40-—CH,—CH, | 0—C|—<0)—C ¥

ester linkage Repeat unit

-

This product is called a repeat unit. Since the functional groups are present at both
ends of the resulting molecule, the polymerization process continues at both ends to give
a very big molecule, which is represented by the fnllowmg structure.

|| ||
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PET
Recycling of PET: ﬁ.ﬁ

PET can be recycled by chemically rcak @q\l‘l \X\Smer units.
Chemically recycling can be dun: th g@ r“ﬁ'l the absence of oxygen.
Q.4: Write formation of pe -

Annth 21N bedensation polymer, a polyamide, is formed when butanedioic acid
reacts with a diamine. Each -COOH group of the dicarboxylic acid reacts with each
~NH; group present in diamine to form an amide linkage. A water molecule is lost during
the condensation reaction. The repeat unit thus formed is then converted into a polymer.

O
| Il
HO === CH -l == G |0H + H—N—(CH, —CH),—NH, —o
Butanedioic acid Butane-1,4-diamine
0 0

Il |
4 C—CH,— CH, +C— NH— (CH,— CH)), NH—}_—

amide |u~mg1 (jjﬁ\ @w& @D‘l
g H
3 T\JJ\](\][{JJ @K\ ,—CH, —-C———NH-—{CH SeElies I 15

a polyamide _




¥.9. Ullierentiate between addition and condensation pglmjrgg@'ﬁggﬁ o
Ans. _ o et WWASSS

Condensation Polymerization

A single monomer is use&ﬁx lich ‘sh This polymerization takes place between
have a double or a t[i{q,lﬁﬂp@gf_d - {tWo monomers. The monomer molecules
—;'-\IJI:J 1 b

SRARN have two functional groups present one on

* each end of the molecule.

It involves an addition reaction and only a ]t involves the condensation . between two
single product is formed. monomers with the elimination of a small
molecule like HZO, HCl or Ni—fl.

The molecular mass of the product|The molecular mass of the polymer cannot
polymer can be found by adding the|be found by adding the molecular masses
molecular masses of al] the monomers|of ail the monomers,

used. ‘

The polymer formed contains only the|The polymer formed contains a specific
single bonds along the polymer backbone linkage, e.g. ester Iinkqﬁﬁ@nmide

L

chain, linkage. .12\ (C
Examples of addition polymers are @tﬂ@%"ﬁﬁ?@ﬁ#ﬁ'ﬁ’atian polymers are

polyethene, polystyrene, mlwhyl;ﬂm\%@d@g&sm;ny on, bakelite, etc.

(PVC), etc. 2U\TA O\
0.6: {a) Write down tinns \along with the conditions to prepare polyamide ang
polyester. w\! .

-Ans. Preparation of Polyester:
({) Write down the Structure of a condensation polymer, polyester.
+CO-CH,- CH~CO-0- CH~CH-0%

£CO-CH,-CH,-CO-0-CH,-CH,-04,
N £CO-CH,~CH,-CO-0-CH,~CH,-0 + —»

nHO-CO~CHz—CHa-CO-DH+nH~’O-CH,*CH2~9;_HH e !

Preparation of Polyamide: AP N AR
(i)  Write down the structure of 2 condensation j T\:,Ea:_;_j? amide.

+CO-CH .—CH,~CO- N'F'-.""m(CH?'GH;I_{" { 13,

(ii) Identify the repeating un‘g\"xﬂﬁ_"Tﬁpﬁihjé‘l§h$f.I-ﬁemove the brackets, remove the
extended linkage at b 'a.t}@}hl}s“afnd subscript n. Break the bond between the CO

and NH of Ebﬁiﬁﬂj ¢ inkage. Add OH to the each end of dicarboxylic acid
monomer. AddH to each end of the diamine monomer,




A —

AECO ~ CH,— CH,~ €O - NH - (CH, - CHa, = B - G
5 NHO ~CO-CHACHACRORNY [ (Be =

+ bt .%ﬁ@g;mﬁm;
(b) Write down reaction HIPH%'WTWHB nditions to prepare addition polymer.
Ans. Addition PW‘;;;_T*E_';%_I oI

(i) Write down the structure of addition polymer.
t CH z"CHf}n :

(i) - Identify the repeating unit in the polymer, Remove the brackets, the extended bonds
from each side and the subscript n. Change the single bond to a double bond.

£CH, ~CH,3.—>n $CH,—CH.} —>CH,=CH,

'TXE  Importance of Polymers in the Textile Industry
26.5 Adverse Effects of Plastics

0.7: Describe polymers of plastic and their uses.
Ans. Plastic Polymers: Polymerizatoin of monomers like ethylene, propylenes d\ styrene
gives polyethylene (PE), polypropylene (PP) and gﬂl}'sgeegpﬁ{?{sﬁ;??#@ﬁél YAl these
polymers are a few examples of compnﬂ‘uc;ifg:}é,cif&iﬁi\iﬁg, Thyese plastics are used (0
make all types of carry-home ﬁ)@@mﬁe&\ S N

vk | LMET

: Plastic products

Uses: Soft drink bottles, water bottles, juice bottles etc. They are also used to
manufacture shopping bags, kitchen-wares, buckets, tables, chairs, food wrappers, cups
and plates etc, Plastics are light weight, flexible and durable. They can be easily moulded
into solid objects of almost any desired shape. All these properties have led to their
widespread use in almost any sphere of our daily life. Starting form early 20th century
millions of tons of plastics are made every year
0.8: Describe the role of synthetic polymers in the textile industry. _ A0
Ans. Synthetic Polymers: e o i—1| l.t_" (R

Polymers which are used in lhfi ;qgiﬁtﬂ:;ﬁﬁﬁ?:}fﬁ!\a%ﬂcaﬂéﬂ $ynthetic fibers.

Examples: Nylon, pnl)'r#ﬁér;;“;@fqm acrylic-etc.

Role of Synthetic J.glypm#_;hﬁﬁe‘lﬁﬁ‘iﬁ Industry:

The pmpbi{f §'$T‘ synthetic fibers which enable them to be used in textile industry
are as follows:




like [®

L. They are cheaper in cost than natural fibers -.
cotton and silk. A NaaCdas

2.  They are stronger and more dyi%b*ﬂfﬂ@@x naty \L'"-

~ fiber. f;;\x t;“f-""f\ \\ E“}J‘j“
3. They do not shn:ff] ‘x}.ﬁhﬁ j\-‘ 4
4. They “‘JWH iR~
S. Theya ‘“}gh\i weight and quick drying,
6.  They are moth and insect resistant. Polymers in textile

Q.9: Describe the effects of synthetic polymers on tﬁe environment.

Ans. Adverse Eifects of Plastics:

Unlike other materials, plastics do not undergo biodegradation. When articles made
of plastics are discarded. they can take upto 1000 years to break down. This fact has led
to build up of huge amounts of plastics in the environment. Accumulation of suc a huge
amount of different articles made of plastics has caused widespread environmental
problems.
* Plastic Pollution: _

Plastic pollution is. found almost everywhere on I?ﬂdst'f‘ f_in; g@{_@@me water
bodies: rivers, ponds, lakes, seas and oceans, Thisp tfmq\fi‘\lq
alarming level and has led to cause seriplis-fiee th proBlems |
e  Burning of discarded Eijmmw}ﬁﬁ =

Discarded plastic_asti ﬁd&% f in the binds are disposed of through buring,
dumping in -thgfgﬂi@i. swn in the drains from where they make their way to rivers
and oceans. B\i’rﬁing of discarded plastic articles in town, creates a hazardous
environmental condition because this releases dangerous gases in air.
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1. Give an example of a commercial product which is form J?T\ﬂ lyethene.

Ans. Common commercial products in:ludeﬂlﬁ;ﬁqﬂ; f?'l;i'gl _,_}nt iners, soft drink bottles, water
bottles and shopping bags. o W H\:’ ;'I-” '.__'*.___lf‘:_"*__'n

2 Write three properties of s% ti P;}J& ners;

Ans. Properties of Synthe EEH'I

R D N el : e

(i)  They d&‘*‘«?F‘W t= (i) They resist wrinking,
(iif) _ They are'light weight and quick drying.




1. How an ester Ilnkagt between two mon trﬂs ﬁrﬁ\ﬁl:‘ \5 111‘ \"‘ L0

Ans. An ester linkage between t gh a c‘ftmtcal reaction between a
carboxyl group [aCDDH}g\and( \ K a hydruxyl group (—~OH) of another monomer.
During this ‘ 'q?\ﬂw_ eof (H;D] is released, creating the bond known as an ester linkage;
R-C(=0)~01R "

2. How does condensation polymerization occur?

Ans. A condensation polymer is formed when two different molecules containing two different
functional groups react together with the elimination of a small molecule like H,0, HCI and NH,
elc.

Example:
The formation of polyester (like PET) or polyamide (like Nylon).
26.3\Quick (7T

1.  What do you understand by the term repeating unit?

Ans. Repeating Unit:

A repeating unit is the smallest part of a pﬁ!yn‘lﬂ hain t %d @@&@mﬂﬂw.
forms the entire macromolecule. t %

o It represents the chemigaj(at \Ri (} arlgfnai monomer(s) after the
polymerization process 1 {\ Iﬂi

. Ina mmmj Ii[ ing umt is usually enclosed in brackets with a subscript 'n' [e.g.,
(M),] indi t the unit repeats hundreds or thousands of times.

2. Draw the structure of a polyamide linkage.

Ans. A polyamide linkage (also called an amide bond) is the chemical connection formed het\nrun an

amino group and a carboxyl group. It is the defining feature of polymers like Nylon.
The structure of the polyamide linkage is:

~C(=0)-NH- ,

In a polymer chain, it looks like this:

[Rest of chain —C (= 0) - NH - Rest of Chain]

INTERESTING INFORMATION \

®  Properties of polymers can be changed through careful control of their chemical
structure and composition enabling their use in highly sp-mf'c apphcaggn ‘
like non-stick coating (Teflon). A [fi{’i_\ A

® By varying the type and prnp::-man of ni?f:{l 4 1:['%1{&1% W&‘?ﬁh polymers which shows
specific properties, such R tk'\ 1 thermal stability to meet specific application
mquircmmts A\ %\ AL b

® Polymers ] Tb}d B/ :frm:ed using a variety of techniques. These techniques involve

layer-by-layer deposition of the polymer material to create three-dimensional objects.
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Multipie Chaice Uuesnﬂns prﬂpured in the hgllt of new Emmmulmn Techniques
tHnowlenge, Understanding, Application, Analytical & Conceptual)
= = PPIRSTon, Analytical & Conceptual)

| 26.1 Types of Polymers

[ 26.2 Structure of Monomer from Polymer

What is another term used for polymers due to their extremely large size?

(a) Micromolecules(b) Macromolecules ( ¢) Monomers (d) Isotopes
Which of the following is a naturally occurring polymer?

(a) Plastic (b) Nylon (c) Nucleic acids (d) PVC
Synthetic polymers have largely replaced which of the l‘olluwmg ials?
(a) Wood (b) Cotton (c} Metals dI !&]] \E‘t} these
Which property makes pﬁlymers,ysemi,th %\lb\r}n ¢ ofS appllcatmns-:
(a) Resistance to Chenujfiﬁ k ?R:: L:’ \ L strength

(c) Flexibility _ {d‘,l All of these

Addition t:i re I’ﬁrmed from monomers that specifically contain:
(3) Only sigle bonds (b) A double bond

(¢) An ester linkage (d) An amide linkage

In addition polymerization, what is the by-product?

(a) Water (b) Ammonia

(¢) Hydrogen chloride (d) No by product is formed

Which conditions are usually required for polymerization reactions?

(a) Low pressure and no catalyst (b) High pressure and a catalyst

(c) High pressure and oxygen ; (d) Vacuum and low temperature
Condensation polymerization occurs between monomers that have:

(a) Triple bonds (b) One functional group

= L \
i 'l'|'|lll.1lj
J

(¢) Two different functional groups (d) No i"ung:hauqﬂgmupi
Which of these is a common small mn[gculie‘ehm{ngléﬂ &u‘l‘ing cnndenqatmn"
(a) CH, (b), hh() h} A (d) CO,
Terylene (PET) is for) @ fmuh M-h‘u‘:h two monomers?

(2) E:han&dlpl qd?i‘ I\ércphthahc acid  (b) Ethene and Propane

(c) Butane dioic acid and Diamine (d) Adipic acid and glycol
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11.

12.

13.

14.

15,

16.
17.
18.

19.

20.
21.

22.

A polyemide linkage (amide linkage) is represented as: ﬁ{,;%\ [-{:-({j_}‘\:ﬁ,:ﬁ
(8) -COOH-  (b) CONH- _ (9)-CH~ O 9\ §o0=" |

|

What does the subscript 'n’ P ﬁﬂt\{ stHe:u ?
(a) Number of catalyst J‘ H\\ m\\ by’ Number of repeating units

(c) Number nf-g?ﬂblgib s (d) Temperature of reaction

To identify the mionomer of an addition polymer, you must change the single
bond of the repeating unit into a:

(a) Singlebond  (b) Double bond (c) Ester linkage (d) Amide linkage
When identifying the monomers of a polyester, what is added to the
dicarboxylic acid end?

(a) -OH - * (b) -H (¢) —CH, (d) -NH,
Which polymer is used for non-stick coating on pans (Teflon)?
(a) PVC (b) Nylon
(c) Polytetrafluoroethylene (d) Bakelite
26.3 Plastics A0

yIX W Importance of Polymers in the Textile Industry

A T

26.5 Aduerse Eilrrtv of Plastics

|"-|._,..-F

Which menu@mﬁﬁ stized to produee polypropylene (PP)?

(a) Propylene - (b) Ethylene (¢c) Styrene (d) Vinyl Chloride

Which monomer is polymerized to produce polyethylene (PE)?

(a) Styrene (b) Ethylene (¢) Vinyl chloride (d) Propylene

Which of the following monomer is polymerized to produce polystyrene?

(a) Ethylene (b) Vinyl chloride (c) Styrene (d) Propylene

Polyethylene (PE), Polypropylene (PP) and Polystyrene (PS) are all common

examples of:

(a) Plastics (b) Proteins (¢) Natural fibres (d) None of these

Polymers used specifically in the textile industry are known as:

(a) Natural fibers (b) Synthetic fi fibers (¢) Catalysts (d) Plastics

Which of the following is an example of a synthetic fiber?

(a) Cotton (b) Silk (¢) Wool " {d) l\,&lxm\ ih

Approximately what percentage ef gqubat "el? ?tyg mqustw iﬁiferlals do
polyester and nylon account for? _ 1 70\ RLOASRE

(a) 50% () 69%)\ \T T\ \ 8 ts‘; 5% (d) 99%

Which synthetie g {* spes il}iéally noted for providing warmth and being

soft? NAVASAR

(a) Polyethylene (b] Nylon (c) Acrylic (d) Polystyrene




il rfT - g U

24. How long can it take for some plastic arucm 1q {(Mﬁ ‘down in the

environment? N TRT ST A i\ QN /S
(a) 10 years e TR Y _j' "_i ﬁbﬁﬁb Ear
(¢) 100 years AT LS AU “(d) up to 1000 years
25. Which prupti J?fmghsﬂt allows them to be formed into almost any desired
shape® /[N NI
(a) Trar%sparcncy (b) High density
(¢) Mould easily (d) Heat conductivity

L'® 2 © 3 @ 4 @ 5 (B 6 @ 7 ®
8. (© 9 (B 10. @ 1L (b) 12 (b) 13. (b) 14. (a)
15. (c) 16. (@) 17. (b) '18. (c) 19. (a) 20. (b) 1. )
22. (b) (€  24. (d) 25 (o)

// Additional Short Questions //

T —

S e T —
/ Short Answer Questions prepared in the hgln of new Fxamination mhr.lqum
{Hnuwledge, Understandmg, Apphrnt-nn .ﬁnalytm al & Conceptual)

. '
I. What aﬂg puI} mers?

Ans. Polymers: Polymers or macromolecules are extremely large molecules which are

formed by linking together a very large number of simple molecular units called
monomers.
2.  Define polymerization.
Ans. Polymerization: The process of formation of a polymer from a monomer is called
polymerization.
3.  Distinguish betﬁ-een natural and man-made polymers.
Ans. Natural Polymers: Natural polymers occur naturally in nalure: :
Examples: Carbohydrates, proteins and nucleic acu:l% (] "{:"d Withe
Man-made Polymers: These are the p?lg.m?rﬁ c\ea\t&a&ﬁi bq:fla‘ns \e
Examples: Plastic, synthetie ﬁb@mﬁqqqxr‘qa\tl{(almbbﬁr (processed).
4.  What are two mai ,tﬂﬂesu ¢Mvmem?
Ans. Types of B nﬂe}‘lﬁ' “Two main types of polymers are:
. Add ition Polymers e  Condensation Polymers




b ——l . NS

5. - Why have synthaﬂc polymers replaced materials like mttnjs ﬁn@ﬂi&n

Ans. Synthetic polymers are preferred because of th Q stt exibility and
resistance to heat and chent é (:'(g \h@m‘méré veirsatlle for modern
applications. Y\Rikﬂ\l

6. What are additi

Ans. Addition Pulyniers Addluun polymers are formed when monomer molecules
containing a double bond combine together through a covalent bond to give a very
large molecule.

Example: A large number of ethene molecules add together to give one very big
molecule which is called polyethene or polythene.

7. What are the necessary conditions for addition polymerization?

Ans. These reactions usually take place under high pressure and in the presence of a
catalyst. '

8. Define condensation polymers,

Ans. Condensation Polymers: A condensation polymer is formed when tw nt
molecules containing two different function E@@;e
elimination of a smal molecule like H,O,

9. What is PET (Polyethylen

Ans. PET (Polyethylen ¢p! ) is a common polyester formed by the

. condensation een ethane diol and terephthalic acid. It is widely used
in making plastu: bottles.

10. How is a polyamide formed?

Ans. Polyamide is a condensation polymer, which is formed when butanedioic acid

reacts with diamine. Each ~COOH group of the dicarboxylic acid reacts with each
—NH, group present in diamine to form an amide linkage. A water molecule is lost
during the condensation reaction. The repeat unit thus formed is then converted into
a polymer. ‘

11. What is a repeating unit?

Ans. A repeating unit is the specific part of a polymer chain that is derived from the
monomers and repeats many times to make up the complete macromulecu[c\ 35 )

12. What happens to the C = C double bond duri

Ans. The double bond breaks down to ailn Lps%& &&ﬂl@sﬁa}@i mgether

13. Why is no by product for enzuhnn*’

Ans. No by product is fo rﬁ} ad n polymcnzatmn because it involves an addition
reaction wheraﬁb'ﬁ'ﬁi’ccum is eliminated: all atoms of the monomers are retained in

the polymers.




Ans,

15.

Ans,

16,

Ans,

17.

Ans,

18.

Ans.

19.

Ans.

20.

Ans.

21.

Ans,

22.

Ans.

23.

Ans.

24,

Ans.

Give three examples of addition polymers. e AW (® NL‘

Three exampels of addition polymers are® - RN ACE
A Lra WA LY

*  Polyethene (Polythene) |\ ~ RGO kaiyﬁyrcnc

*  Polyvinyichloride WFJ" e\

How is thgh__n;_ lec: ]ari}nﬁuof an addition polymer calculated?

The matqduﬁi' 1ass of an addifion polymer is calculated by addition the molecular

masses of all the monomers used.

Name three small molecules eliminated during condensation.

Three small molecules eliminated during condensation are water (H,0),

Hydrochloric acid (HCI) and Ammonia (NH,). '

How can PET be recycled? :

PET can be recycled by chemically breaking down to the monomer units,

How can chemical recycling be done?

Chemical recycling can be done through heating the polymer in the absence of

oxygen.

X

Give some examples of condensation polymers. s\ ,-r-t:?_j.ﬁﬁ:ﬁ;ﬁ
Some examples of condensation Enl}r}g?ell-f.___-aﬁl?:; \NH{;\'I ] CAla
Whatbme o o SO N\OIE U Bakelie
What is the specific @?&y‘{ 1!@15?& S

\
“cfb;mg for pans.

Teflon is used as,

et

. _I 3
XM Importance of Polymers in the Textile Industry
26.5 Adverse Effects of Plastics

Which monomers are used to create common plastics?
Monomers like ethylene, propylene and styrene are polymerized to produce

polyethylene (PE), Polypropylene (PP) and Polystyrene (PS).

What are some common uses of plastics in the food industry?

Plastics are used to make carry home food containers, e.g; soft drink bottles, water
bottles, juice bottles etc. They are also used to manufacture shapping bags,
kitchen-wares, buckets, tables, chairs, food wrapers, cupy #nd pIa:tj’tafsab‘ttéL 2

List four physical properties of Plﬂ!““ﬂ',*f;ﬁkww useful.

Plastics are lightweight, lexible;, (rable \and-ean be easily moulded into almost
any desired shape. ’H ';H'-.,i“:' LS e :

Name cu[nt(ﬁq';ﬁwm'ﬂ’ite s made of plastic.

Kjtchen-ﬁﬂbé,%uckets, tables, chairs, shopping bags, cups and plates.

A




25, What are synthetic fibers? = E’
Ans. Polymers which are used in the textile industry, a,re ca!écdmtﬁgaq bers.

Examples: Nylon, Polyster, rayon, a cwhd ate \T\ )\ \\ Al i
26. What is the global 3ignlﬂnﬁhg ofpolyen\tmhd nyibn in Elothing?
Ans, The polyesters and nylun l.Wa common polymers which account for 69% of

all the material hg mdusn'y worldwide.

27. What are thes L i‘fe uses of polyester and acrylic?

Ans. Use of polyester: Polyester is an important fiber for its strength and resistance to
shrinking. It is commonly used in sports wear and hoisery.

Use of Acrylic: Acrylic is light weight, soft and provides warmth.

28. Why do plastics pose a major environmental threat?

Ans. Unlike other materials, plastics do not undergo biodegradation. They can take up to
1000 years to break down.

29. Where is plastic pollution most commonly found?

Ans. It is found almost everywhere on land, in the air, and in all water bodies including
rivers, ponds, lakes, seas and oceans.

30. What are the common methods of disposing of plastic waste?

Ans. Discarded plastics articles we put in the bins are disposed nfthrnuthburmng
dumping in the landfill, thrown in the drains from wher,r: Ar{la(@ﬁ}kjr‘\l’ay to
rivers and oceans. > ANE \ \ ,ﬁ\

31. How does plastic waste h thmqéa ’\( 8! X

Ans. Plastics thrown into dramf' i\[}’\ﬁi eir way into rivers and then into the
oceans. A\ r] "...- '

32. Why is the Iié@l‘ﬁ‘g' plasl:ic articles dangtmns?

Ans. Burning of plastic articles is dangerous because it releases dangerous gases in air.

33. How can 3D printing use polymers?

Ans. Polymers can be 3D printed using a variety of techniques. There techniques involve

layer by layer deposition of the polymer material to create three dimensional

objects.

| A. Multiple Choice Oueitmns

Yr - Choose and tick the correct answer from the given choices.
1. . Which of the following polymer is a synthetic polymer:
(a) Starch (b) Cellulose (¢) Animal fat Ed} ,Emm
2. Which polymer has an amide linkage _ x %
(a) Polyester (b) Pol}fa.m:dc \ v @ %} mén | (@ Polys{}'ﬂ:ﬂc
3. Identify an ester Ilnkﬂgt.
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4.  The structure of the mt{\ﬁo &’i- tﬂlowing polymeris
[-CH.= CHiq -\||__
R N
CH
(a) CH,=CH, (b) CH, =CH,~-CH;,
(¢) CH,=CH - OCOCH, (d) CH,=CH-€O-0-CH;
5. Which of the following po!ymers can be recycled?
(a) PET (b) Polystyrene (¢) PVC (d) Epoxy
6.  Which of the following polymers is biodegradable?
(a) Polyamide (b) Polyester (c) Starch (d) PET
7. Which of the following polymers is obtained by condensation polymerization?
(a) Polyvinyl chloride (b) Polystyrene
(c) Polyamide (d) Polyethene

(]
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26.1 Give two exampl E‘ i nn pulymers and condensation polymers.

Ans. Exampl@vﬂ@m*l‘olymem Two examples of addition polymers are:
& " Pol o  Polystyrene

Examples of Condensation Polymers: Two examples of condensation pn[ymers are:

*  Polyethylene Terephthalate (PET) e  Polyamide

26.2 How polymers are useful for us?

Ans. Polymers are important in our daily life due to their high strength, flexibility and
resistance to heat and chemicals. They are used in food containers, clothing,
kitchen ware and furniture.

26.3 How synthetic fibers are different from natural fibers?

Ans. Synthetic fibers are different from natural fibers in the following ways:

* They are chepaer in cost than natural fibers like cotton and silk.

*  They are stronger and more durable than natural fiber.

e  They do not shrink. ! &\ (CLO, ,YE‘%

*  They resist wrinkling. ,ﬁ x \i \B L

®  They are light weight a&agum

¢  They are moth and in

26.4 Are natural ous for the environment? Explain why? .

Ans. No. N‘atu@ ers (like starch and cellulose) are biodegradable, meaning they

are broken down by mlcroorgnmsms and do not accumulate as pollution.
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26.5

Ans. (a) Polypropylene: £ CH, —£

26.1

Ans.

26.2

Ans.

26.3

Ans.

C. Constructed Response Questions

Draw the structures of the fnllnwing polymers. 15 l-‘@ﬁ"i*ﬁﬁi
(a) Polypropylene (b) p?w,y,f-@ﬁ “ L} W a' (e (T
(CH | | \CASLAY

(CHO - N

(b) Polystyrene: FHIT".

Why is it dangerous to burn discarded articles made of plastics?

Burning plastics is hazardous primarily due to the toxic emissions released into the
atmosphere. Plastics are synthetic polymers often containing chlorine, fluorine, or
various chemical additives.

Toxic Gases: They release harmful gases such as hydrogen chloride (HC1),
Dioxins and Furans. Dioxins are highly toxic and can cause reproductive and
developmental problems, damage the immune system and cause cancer.
Particulate Matter: Burning produces thick black smoke containing the
particulates that cause respiratory issues like asthma and bronchitis. g
Carbon Monoxide: In complete combustion prnduces CD whl h 15 Uﬁ'&i@nuus

gas that interferes with the blood's ability te] ilLﬂ = iha
in nmns"

Why is it not advisable to p }RKE:]‘Q

Dumping synthetic maten@“ s;&m nylon) in oceans creates a reverse

mvuonmmem[ arine pollutmn

Non-Biod abi ty: Most synthetic articles do not decompose. They remain in

the ocean for hundreds of years.

Threats to Marine Life: Animals often mistakenly take plastic for food (e.g; sea
turtles mistakenly consider plastic bags for jelly fish). This leads to starvation or

internal injuries. Additionally, animals can become entangled in discarded plastic

rings.

Microplastics: Over time, sunlight break large plastics into tiny fragments called

microplastics. These enter the food chain, absorbing toxins that eventually reach

humans when we consume sea food.

What is the role of catalyst in addition polymerization?

In addition polymerization (like the formation of Polyethene) the cata(ly\st serves

three main purposes: P~ pz WL

Initiation: It breaks down to create,:aﬂ ae'p,vﬂ @:g %&l‘hht q‘ttacT:s the duuble bond

of the monomer. ’

Activation: It l hkkl\mhﬁ:}n en:rgy rcqulred for the reaction to occur,

allowing tha:‘ﬁél ﬂzatmn to happen at lower temperatures and pressures.

Rate of Reaction: It significantly increases the speed at which monomers link

20)




together to form long polymer chains. e (@j@ﬁﬁu
26.4 Deduce the monomer from the fo lﬂﬁaﬁﬁﬂgggyﬁéﬁ“
M $CH-CHE {78 @)\ \PaH, ScHy.
[ i;’;,\ \ &I’J{r\\\ J\E}\.\"";_J |
¢ DU CN
To ﬁn%@;ﬁﬁﬂﬁ%@?ﬁnm an addition polymer, we identify the repeating unit
remove the extending bonds (the brackets and 'n'), and replace the single bond

between the carbon atoms with a double bond (C=0).
i + CH:-(liHh

Cl
Polymer: [CH, - CH(CI)], (Polyvinyl chloride or PVC)
Monomer: Vinyl Chloride (Chloroethene)
Structure: CH, = CH - CI
() +CH,-CHi:
|

CN | |
Polymer: [CH, — CH(CN)), (Polyacrylonitrile o .BA\@]']C@A gg@m
Monomer: Acrylonitrile (Cyan ﬁ%&é{ﬂ \\S s
Structure: CH, = CH>{(} Oﬁ“}\‘; M

il

D. Descripﬁue :f.i‘ue:;;':mnns

' 26.1 How is PT formed? Can you recycle this polymer?

Ans. For answers see Q.3

26.2 Differentiate between addition and condensation polymerizations.

Ans. For answers see Q.5

26.3 Write down reactions alongwith the conditions to prepare polyamide and
polyester.

Ans. For answers see Q.6 (a)

26.4 Describe the role of synthetic polymers in the textile industry.

Ans. For answers see Q.8 : o~

26.5 Describe the effects of synthetic polymers on the env[\lj‘ ?—?ﬁ:}t@g ) \\L

Ans. For answers see Q.9 - A e
Q -~ .--'r.:'_'-i'll Ir"EE.I III'-{II.II_\_\; I'IR}L‘I\I_\-
UL




alrlng Scheme / Instructions for Preparation O

K (CA I\ Huﬂ
Exam Paper of Chqmim%qu L w‘lﬂﬁ =i
W
ESSENTIAL ms?ﬁumqﬁk%hﬂﬂa SETTERS
e paper of Chemist élass 10 will consist of 60 marks. Timing of the
pap:r will be two hout he paper wlll be made as per following details:
Objective: Q-1: ;
12 Multiple Choice Questions 1 x12=
The detail is as follows:
Chapter |14 |15[16|17]18 19/20|21]22{23]|24]26
No. c_:f CRAUBEE i & &g e B e e vl
MCQs
Subjective: Q-2: 1
Part-1: 5 short answer questions have to be answered out of 8. 2x5=10
The detail is as follows: ~
O
Chapter 15 ] 4%«5{'1@ ,:ﬁ (GYOTE,
Nn of Short Quesfgqﬂs S i\ o J\J \g)

:t T TS = -
Fwe WM qjucstmns have to be answered 2% 5=10

out of Eight {3} The detail is as follows:

Chapter 19 | 20 21 22
No. of Short Questions 2 2 2 2
Q-4: _
Five (5) short answer questions have to be answered 225=10
out of Eight (8). The detail is as follows:
Chapter 23 24 25 26
No. of Short Questions 2 2 2 2
Subjective: This section will contain three detailed questions 2x9=18

Part-II: bifurcated in two-part a & b (carrying 5 & 4 marks
. each) and students have to attempt 2 questions The

{.‘FII/‘B rrk.":,\l. | A

detail is as follows:

(e —~|_
- \ |
P G \\‘ﬂu\‘ \ = _
el Q.7:
1\ )\ [Chapter 20 | 22 Chapter| 23 | 25

Part a b Part a b




Time Allowed: 15 Min j" \H\K S Max, Marks: 12
Note: Four possible a and D to each question are given. The choice

which y ﬁ]ﬁk 9 nrrect fill that circle with marker or pen ink in the
B tti

answe ng or i‘ illing two or more circles will result in zero mark in
that question.
1. Select the correct answer. ' (1x12=12)
(i) Which gas will diffuse at the fastest rate?
(a) HCI (b) SO, (c) v H,S (d) CO,
(if) Volume occupied by 15 moles of ammonia gas at RTP
(a) 224 dm? (b) 160 dm? (c) ¥ 360 dm? (d) 265 dm3
(iii) Which of the following metal is the highest in the electrochemical series?
(a) Tin : (b) Iron (¢) ¥/ Magnesium (d) %
(iv) The shape of the crystal of NaCl is: / @ Q“
(a) & Cubic (b) chag al ikéq\\# oF :9’ (d) Trigonal
(v) The oxide that is nt ﬂ
. (3 ALO; ) " (© co, @ NO
(vi) The pﬂg@Matﬂh : :
(a) 6.5 (b) 8.5 () 7 (d) 7.5,
(vii) Select the general formula of alkyne family.
(a) CaHaops (b) CyHyy, (¢) CyHap (d) v CyHapy
(viii) Which of the following is not used as a fuel?
(a) LPG (b) CNG (¢) Diesel (d)v  Asphalt
(ix) Which of the following acids is present in apple? '
(a) Citric acid (b) Tartaric acid  (c) Acetic acid (d)¥ Malic acid

(x) If the reactants posses an energy h:glur than the activation energy, than the
reaction will be:

oONuL
(a) Slow (b) ¥ Fast 6&"\{" J;(l;s\tantaneﬂus
o AN
(xi) Which polymer can be recycled -?\“H( () Hﬂ“.\ﬂ;{_j&ﬁ
(a) ¥ PET -~ &) PVC (d) Epoxy

(xii) Which cam?\w 4« can also be used for hydration of alkenes.
(@) NaOHN (b) ¥ H,S0O, (c) CH;COOH (d) Ni




Time Allowed: 1:45 Hrs Subjective Type (Part ) Max. Marks: 30
Q.2: Write short answers to any five (05) questions: © © ﬁ:{@ 5=10)
(i) Iscondensation an endothermic pmoes% j’\ \r \ / C /l

(i) Why ice melits when the il%ﬂ gt“‘ i

(iii) Why is percentage yield \ DS

(iv) What are | of =icctrnplatmg'?

(v) Give any n features of the catalytic action of an enzyme.

(vi) From where do molecules get energy to attain higher energy state?

(vii) Name two insoltible carbonates.

(viii) What is crystal lattice?

Q.3: Write short answers to any five (05) questions: 2x5=10)
(i) How nitrogen is obtained from air?

(i) How fossil fuels produce SO,?

(i) What is trachoma disease? ik
(iv) What is the difference between sedimentation and filteration?

(v) Define structural isomerism.

(vi) Write down the structural formula of Butan-2-ol. ~ E"Tﬁﬁ.
(vii) How an alkene can be identified? SN I ’: H"\ ﬁ@@}
(viii) Why is oxyacetylene fla:l;ne S0 hnﬂiv ( @\LJ ul N ,. S

Q.4: Write short answers ﬂ\I\ @Qnm

(i) Give any two. 5 rmentatmn reaction

(ii) How eﬂzaﬁ.ﬁ“i ismpared from ethene?

(iii) What is esterification reaction?

(iv) How does ethanol react with propanoic acid?

(v) What is the role of enzyme in our body? (vi) What is glycoside linkage?
(vii) What is the role of catalyst in addition polymerization?

(viii) How does condensation polymerization reaction occur?

@2 x 5=10)

Subjective Type (Part Il)

Note: Attempt any two questions
Q5: (a) Differentiate between evaporation and boiling. : (5)
(b) How would you identify the limiting reactant in a chemical reaction" (4)
Q6: (a) What is fertilizer? Mention the essential qualities n,ta grg C‘ r. (5)
(b) Describe two methods of pﬂpﬂrmtl h{, O 4)
Q7: (a) Describe the application \v\g( ;;ﬁg aceutlcal and cosmetic
industries. E&B‘ﬂ AB\E )
(b) A b tu“' Describe their classification with examples. (4)




