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Acting President of the Republic of Union of Myanmar
Chairman of State Security and Peace Commission
Senior General Min Aung Hlaing meets with departmental
officials and local elders from Kangyidaunt, and

Senior GenexallV

Nay Pyi Taw January 10

Acting President of the
Republic of Union of My-
anmar Chairman of State
Security and Peace Com-
mission Senior General Min
Aung Hlaing met with de-
partmental officials and local
elders from Kangyidaunt
town, Ayeyawady Region,
at Ayeyathiri Thukha Hall
this morning and discussed
regional development.

Also present at the meet-
ing were SSPC Secretary
General Ye Win Oo, union
ministers, Ayeyawady Region
Chief Minister U Tin Maung
Win, senior military officers
from Office of Command-
er-in-Chief, the South-West
Command commander, depu-
ty ministers, and local people.

First, the chief minister
reported on preparations for
the successful holding of
the phase 2 of the election
in Kangyidaunt Township,
regional points, agriculture
and livestock undertakings,
crops that meet the set per
acre yield target, efforts to
increase sown acreage of ed-
ible oil crops, cultivation of
value-added pawhsanhmwe
rice strain, robuster coffee
cultivation, hemp cultivation
for producing natural ferti-

lizer, local food sufficiency,
loans disbursed from national
economic fund for agricul-
ture, livestock and production
businesses and availability of
inputs, year-wise rural electri-
fication projects, support for
development of MSMEs and
health, education and sports
sectors.

Local elders expressed
thanks, on behalf of the local
people, for the support pro-
vided by the Head of State for
progress of farming activities
in Ayeyawady Region and
development undertakings.
They requested assistance
for upgrading the People’s
Hospital in Kangyidaunt,
building a town hall, arrang-
ing hostels for teachers of
agriculture, livestock and
mechanical basic education
schools from faraway plac-
es, upgrading the science
hall, and building a retaining
wall along Kanna Street, the
venue of public recreation
park and traditional festivals
to prevent bank erosion, and
continuation of the Myole-
Padaungpaing-Padaukpin
road upgrading project and the
4.5-mile long Thayetchaulg-
Lahakalu canal digging pro-
ject that will irrigate about
700 acres of summer paddy

discusses regional develo

in Lahakalu, Hsatkwin, Kwin-
yar-ashay, Htanbin, Kyutan,
Meechaungtaya, village-tracts
in Kangyidaunt Towship.

In response, the Senior
General said reports on town
beautification, road transport
improvement, and other is-

pment

pleased to see the town look-
ing clean and well maintained.
The Senior General noted
that the responsibility of any
government is to work for

i | national development, adding

provisions of capitals, tech-
nologies and inputs to develop
MSME businesses, conduct-
ing the courses on agriculture,
livestock and industrial tech-
niques, chances for individu-
als from Kangyidaunt Town-
ship to seek necessary aids

that his administration is a
government that has assumed
duties on an interim basis. The
Senior General explained that
due to irregularities in the
2020 multiparty democratic
general election, the Tat-
madaw had to assume state
responsibilities in accordance
with the 2008 Constitution.
The Senior General added
that the election irregulari-
ties were investigated and
uncovered. When the gov-
ernment first took office, the
COVID-19 pandemic was
ongoing and conflicts arose
due to political differences.
Amid such unrest and vio-
lence, together with the spread
of COVID-19, many public
service personnel including
education and health staff
left their workplaces without
thorough understanding about
politics and national cause
due toincitement, instigation,

nomic growth. The Senior
General noted that when they
first assumed responsibilities,
they had done their best to
advance the national econo-
my despite sanctions. Such
progress was made possible
due to the collective coop-
eration and efforts of all the
people living in the country.
Only with economic devel-
opment would living stand-
ards improve, and therefore
production-based industries
grounded in agriculture and
livestock breeding be further
developed to achieve greater
progress than at present.
Kangyidaunt area is based
on an agriculture- and live-
stock-driven economy, and
therefore greater emphasis
must be placed on promoting
rural economic development.
In order to carry out agricul-
tural and livestock activities
in a systematic manner, indus-
trial, agricultural, livestock,
basic education high schools
have been opened by district
across the country, with efforts
underway to further expand
moreestablishments. These

sues that are beneficial for under the procedures in order intimidation, and coercionand schools will produce skilled

the public will be examined
and the requirements will be
fulfilled.

Union Ministers U Min
Naung and Dr Charlie Than
discussed the implementation
of' the Thayetchaung-Lahaka-
lu canal dredging project
phase I and a plan underway
to prioritize the implementa-
tion of the phase II, sugges-
tions to increase cultivation
of marketable Pawsanhmwe
rice in Kangyidaunt Town-
ship, efforts to meet the target
cultivation for crops in the
region, arrangements of the
State to provide necessary
inputs, cultivation of Robusta
coffee strains in horticul-
tural farms with necessary
assistance of the government,
use of farmlands under the
prescribed laws and rules,
efficient use of farmlands
under the procedures as Kan-
gyidaunt Township is located
on a focal point of transport
with proper management,

to produce quality agricultural

participation in the Civil Diso-

human resources proficient

SeniodGeneraliVinAungiH lainglvisitsitheYRathein¥EducatiomDegreelCollege

and livestock products, and
needs to systematically oper-
ate industries without harming
the natural environment.

On the occasion, the Sen-
ior General said that this was
his first visit to the Kangy-
idaunt area and that he was

bedience Movement (CDM).
Hence, the government tried
hard to overcome different
hardships and crises.
Similarly, efforts had been
made to promote agricultural
and livestock production in
order to boost national eco-

in agricultural and livestock
activities that will support
local production.

He stated that the State
is striving to upgrade the
education sector to ensure an
abundance of educated

See Page 13
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From Page 12
human resources necessary
for national development.
In a democratic system, it is
crucial to know and follow the
law; therefore, every citizen
needs to have a fundamental
understanding of legal mat-
ters. Furthermore, if every
citizen possesses economic
awareness, it will significantly
bolster national economic
growth starting from the indi-
vidual level. To facilitate this,
Bachelor of Arts (Law) and
Bachelor of Arts (Economics)
programs are being taught at
every university to ensure the
widespread acquisition of le-
gal and economic knowledge.
Also, he stated that edu-
cated human resources are
essential for regional devel-
opment. Therefore, although
the Constitution mandates a
compulsory primary educa-
tion system, the government
has arranged for every citizen
to be able to study until the
completion of middle school
(KG+9) to keep pace with
the current age. He noted that

successes have already been
achieved and that these efforts
will continue to be imple-
mented more effectively and
extensively. Furthermore, he
stressed the need to prioritize
increasing the class transition
rates of students. It is neces-
sary to strive for a further
increase in the number of
educated individuals within
Kangyidaunt Township. He
emphasized that technical
expertise can only be built
upon the foundation of for-
mal schooling, and students
must have the opportunity to
pursue higher education in
their respective subjects. To
this end, he urged those in
charge to prioritize increas-
ing the class transition rates
of students to ensure their
academic progress. He stated
that parents should support
their children's education to
ensure they achieve better
lives and greater success than
previous generations. To sup-
port the national education
upgrade and enable teachers
to pursue master’sdegrees and

advanced studies, certain Edu-
cation Degree Colleges will
be upgraded to Universities
of Education. Furthermore, he
urged everyone to maintain a
healthy lifestyle, noting that
good health is the essential
foundation for both effective
work and successful learning.

He then stated that if the
country successfully develops
its agriculture and livestock
sectors, national prosperity
will increase significantly. He
noted that due to the failure
to meet target yields in agri-
cultural activities across the
nation, the country is losing
approximately 8§ billion USD
annually. Therefore, efforts
must be made to ensure that
target yields per acre are
achieved. He emphasized the
need to enhance production
industries based on agricul-
ture and livestock,and urged
for the cultivation of crops
that are in high demand in
both domestic and interna-
tional markets. It has been
noted that Paw San Hmwerice
is cultivated within Kan Gyi

Daunt Township; as a high-
value variety, it possesses
significant export potential for
international markets. There-
fore, he urged for concerted
efforts to be made to increase
the production and cultivation
of Paw San Hmwe rice.

It has been learned that
within Kangyidaunt Township,
livestock farming involves
raising layer chickens, fish,
ducks, and cattle. Promoting
cattle farming can help obtain
the necessary organic fertiliz-
ers for agricultural activities.
It is also necessary to plant
shade trees and windbreak
trees within the region to ad-
equately protect against natural
disasters. The state is also
providing as much support as
possible to enhance the flow of
goods and make transportation
faster and smoother within the
region. It was also stated that
the second part of the election
will be held in the coming
days, and in casting votes, it is
necessary to select and vote for
those who can genuinely work
for the benefit of the region and

the country, and who have an
interest in working to improve
and advance the region's edu-
cation and healthcare.

Subsequently, the Senior
General warmly greeted the
departmental officials, town
elders, and local residents
who attended the meeting.

Furthermore, the Senior
General, accompanied by his
entourage members, visited
the Education Degree Col-
lege in Pathein, where they
were welcomed and greeted
by the Deputy Minister for
Education, the Rector, and re-
sponsible officials. Following
that, based on the presentation
of college-related information
and requirements, the Sen-
ior General gave necessary
instructions.

Afterward, the Senior
General, and members in-
spected the Pyinnya Yadana
Hall and toured the college.
Based on the presentations
by responsible officials, it was
noted that the hall needs to
be upgraded, and for a clean,
beautiful, well-ventilated, and

healthy environment within
the college, large trees should
be pruned at the base to allow
more light, cleaning tasks
should be carried out system-
atically, and buildings should
be renovated and maintained
as needed for effective use.
Other necessary instructions
were also given.

Subsequently, the Senior
General, and members arrived
at the college library for in-
spection. Based on the presen-
tations by responsible officials,
he noted that the library needs
to be stocked with a wide vari-
ety of books and literature, and
that having teaching aid books
would be particularly helpful
for students. Bookshelves and
cabinets should be organized
systematically, and books and
literature should be properly
maintained and used. Other
necessary instructions were
also given.

Later, the Senior General
donated funds to systema-
tize the library, which were
received by the library in-
charge. 100

YeU Township expands sown acreage
of vegetables this year

YeU January 10

YeU District Agriculture
Department stated that lo-
cal farmers expanded sown
acreage of vegetables rather
than the target cultivation in
YeU Township of Sagaing
Region.

During the 2025-2026
winter crop cultivation sea-
son, YeU Township planned
to cultivate 4,044 acres of
vegetables. Planting began
in October 2025, and as of
today, cultivation has been
completed on 4,243 acres,
according to reports.

“During this winter crop
season in YeU Township,
4,044 acres of vegetables
were targeted, and planting
has already been completed
on 4,243 acres. The crops
include mustard greens,
chilies, spices, potatoes,
cabbage, eggplant, and cau-
liflower. Farmers are be-
ing provided with technical
guidance to ensure that all
vegetables are cultivated us-
ing the GAP system. We are
also providing farmers with
techniques to grow vegeta-
bles in a health-compliant

manner with minimal chemi-
cal residues,” said U Zaw
Myint Tun, District Head of
the YeU District Department
of Agriculture.

This year, in YeU Town-
ship, the Township Depart-
ment of Agriculture has
been providing vegetable
farmers with technical train-
ing on GAP-based cultiva-
tion, guidance to ensure that
vegetables produced from
farms are safe and healthy
crops, and support measures
to encourage the expansion
of vegetable cultivation, it

is reported.

In YeU Township, a wide
variety of vegetables are cul-
tivated annually according to
the season. These vegetable
crops have been successful
and generate household in-
come. The Township Depart-
ment of Agriculture is also
providing awareness and
technical guidance to farm-
ers on correct cultivation
methods, pest-free farming,
and the preparation and use
of natural fertilizers as well
as natural pesticides and pest
repellents. 206

7.1-magnitude earthquake strikes off
Indonesia's Talaud Islands

Jakarta January 10

A 7.1-magnitude earth-
quake struck off the coast of
Indonesia's Talaud Islands
on Saturday, the country's
Meteorology, Climatology

and Geophysics Agency
(BMKG) reported.

The quake occurred at
9:58 p.m. local time, with
the epicenter located 52 km
southeast of Melonguane,

capital of the Talaud Islands
Regency in North Sulawesi
Province, at a depth of 17 km,
BMKG said on its website.
The coordinates of the
epicenter were recorded at

3.64 degrees north latitude
and 126.98 degrees east lon-
gitude.
The agency cautioned
that aftershocks may occur.
Xinhua

World Insights:
Tensions soar after

U.S. protester shot
dead by ICE agent

Washington January 10

Tensions are soaring in
the U.S. city of Minne-
apolis as protests enter their
third day following the fatal
shooting of a 37-year-old
woman by an Immigration
and Customs Enforcement
(ICE) agent in Minnesota
earlier this week.

The Department of
Homeland Security (DHS)
has alleged that the victim,
Renee Good, was attempting
to run over law enforcement
officers when an ICE officer
fatally shot her Wednesday
morning -- a claim that local
officials have disputed.

Demonstrations turned
confrontational on Thurs-
day morning in front of
the Bishop Henry Whipple
Federal Building, which is

being used as a launching
pad to crack down on mi-
grants who are living in the
city illegally. Hundreds of
protesters gathered, shout-
ing "shame" and "murder"
at ICE agents.

Federal officers, includ-
ing Border Patrol and ICE
agents, used pepper spray,
tear gas, pepper balls, and
smoke devices to disperse
the crowd, which agents
claimed was growing vio-
lent.

The DHS, which governs
the ICE, said federal officers
were assaulted with rocks,
chunks of ice, and pepper
spray and reported that two
people were charged with
assaulting federal officers
and that officers sustained
multiple injuries.  Xinhua

of innocent people.

to protect the lives and property of the general public.

Public Notice for Elimination

1. Declaring themselves to be “for the people”, the so-called CRPH, NUG and PDF terrorist groups are lawlessly killing Buddhist monks, civil servants including

schoolteachers, and members of the general public, as well as looting and robbing.

of Violence

2. Not encouraging, supporting, or assisting “CRPH”, “NUG”, and “PDF” terrorists, who are intimidating and killing people and committing destructive activities, is

3. Giving information secretly to the authorities on terrorists and on possession and transport of weapons/ammunition is tantamount to protecting the lives and property
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MATRICULATION EXAMINATION
DEPARTMENT OF MYANMAR EXAMINATIONS

Time Allowed: (3) Hours

WRITE YOUR ANSWERS IN THE ANSWER IN THE ANSWER BOOKLET

The symbols in this paper have their usual significance
SECTION (A)
(Answer ALL questions)

1. Write TRUE or FALSE for each of the following statements. (10 marks)
(a) Condensation polymers often have higher molecular masses than addition polymers.

CHEMISTRY

(b) The formation of the product is favoured by high temperature in an endothermic
reaction.

(c) The octet rule does not apply to d-block elements.

(d) When heat is transferred to a system at constant pressure, the enthalpy of the system
decreases.

(e) The rate of a reaction depends on the enthalpy of the reaction.

(f) Light atoms vibrate at higher frequencies than heavy atoms.

(g) Volatile organic compounds lead to the formation of smog.

(h) In water molecules, hydrogens are partially positive and oxygen is partially negative.

(i) The colours of all 34 transition elements are silvery -white.

(j) A radionuclide is an atom with an unstable nucleus which has excessive energy.

2. Fill in the blanks with the correct word(s), notation(s), terms(s), unit(s), etc.,

as necessary. (10 marks)

(a) The enthalpy changes for the combustion reactions are always _____

(b) Ethanol is oxidised by atmospheric oxygen in the presence of _____

(c) Prolonged exposure to radon gas can cause _____

(d) If the K. valueis ____, the equilibrium lies to the left.

(e) For a gaseous reaction, the rate of a reaction may be expressed in the unit, _____

(f) ____ forces exist between the layers of carbon atoms in graphite.

(g) Titanium(IV) chloride is used for the manufacturing of high-density in industries.

(h) In general, the ions of transition elements have an electronic configuration of
(i) Acids and bases differ greatly based on their
(j) At low temperature, additional polymers lose plasticity and elasticity and become

3. Choose the best answer for each question given in the following. (10 marks)
(a) Amino acids are connected in a chain by what type of bond?

A. Covalent B. lonic C. Metallic D. Hydrogen

¢ ¢ c ¢ ¢ 0 %
OCO'.'IGUSI;) 336(1])0)330&@'0300?80) UJO?GUSUDOJ’JB]U mcrmcaasp

calodom E@&em& (ﬂcmog (52891 02006038 q&q%m@#cﬁ

(b) In nature, the most stable form of carbonis ____
A. diamond B. graphene C. graphite D. coal

(c) Which of the following pairs has the same molecular geometry?
A. CH, and SF, B. NH; and SF, C.CH, and NH; D. None of these

(d) When two electrons are in the same orbital, which property must be different for
them to comply with Pauli’s exclusion principle?
A. Mass B. Spin C. Charge

(e) Which one of the following substances acts as a catalyst?
A. Carbohydrates  B. Lipids C. Enzymes

(f) ____ has the highest penetrating power.
A. Alpha particle B. X-ray C. Beta particle

(g) The number of unpaired electrons present in the Cu* ion is

D. Energy

D. Nucleic acids

D. Gamma ray

A. one B. two C. zero D. three
(h) Which element is always present in Arrhenius acid?
A. Hydrogen B. Oxygen C. Nitrogen D. None of these

(i) What is the impact of ocean acidification on marine life?
A. Enhanced coral rise B. Increased fish pollution
C. Reduced sea level rise D. Harm to shellfish and coral
(j) _____ does not affect the state of the equilibrium position.
A. Temperature B. Pressure C. Concentration D. Colour

SECTION (B)
4. Answer All questions. (25 marks)

(a) (i) Which type of molecules can accept an electron pair from a molecule bearing a
lone pair of electrons? Give two examples of this type of molecule.

(i) What does the type of chemical bonding depend on?
(iii) Name of forces that can be found in all substances.

(b) (i) How does light affect the rate of a reaction?

(ii) When 8.0 g of sodium chloride is dissolved in 40 cm® of water, the temperature
falls to 20.5 °C from 22.0 °C. Calculate the energy absorbed by the solution when
sodium chloride dissolves. Answer with three significant figures. (c =4.18 J g!
°C*, Na =23, Cl = 35.5)

(iii) What are the units of the rate of reaction?

(c) (i) Inthe reaction, 2 A(aq) — 4B(aq) + C(aq), the decomposition of compound A at
300 K in a solution with constant volume can be followed by monitoring the
concentration of A. Initially (at t = 0), the concentration of A is 2.00 mol dm,
and after 120 s, it is reduced to 1.76 mol dm. Calculate the rate of the reaction.

(i) Classify each equilibrium system as either homogeneous or heterogeneous. Give

reasons.

(A) 2Hg(l) + 0,(g) = 2HgO(s) (B) 2 HF(g) = H,(g) + F,(g)

Give the long forms of the following recycling symbols that are mentioned on
plastic products. PETE/PET, HDPE, PP

(ii) How are the biodegradable plastics made?

(iii) What gas is produced during the combustion of PVC?

(e) (i) What are the sources of excess nitrogen and phosphorus in the ecosystem?

(i) Define the term “Green technology.”

(iii) How do the persistent organic pollutants harm the environment?

OR

(e) (i) Which fissile heavy atoms are used as fuels instead of fossil fuel in a nuclear
reactor?

(ii) Give the uses of caesium-137 radionuclide.

(iii) What are the advantages of using plant-based insecticidal soap?

5. Answer All questions. (15 marks)

(a) (i) Why are the divalent ions of Co*, Ni**, Cu** and Zn*' poor reducing agents?

(i) What is meant by ferromagnetic? Give three examples of ferromagnetic substances.

(iii) Name the transition metal catalyst that is used for the Contact process.

(b) (i) Which spectroscopy is used to identify the functional groups of organic compounds?

(i) How do you tell if a compound is an aldehyde or a ketone by using Fehling’s
test?

(iii) Sketch the structure of 2, 4-DNP.

(c) (i) Describe the acid-base properties of water in the Br@nsted-Lowry framework.

(ii) calculate the concentration of hydroxide ions which are runoff from a coal mine
with a hydrogen ion concentration of 1.2 x 10 mol dm™. Is this solution acidic,
basic, or neutral?

(d) (i)

OR
(c) (i) What are the conjugate acids for the bases, NH,", NH,, and CH,CO0-?
(i) Calculate the pH of a buffer solution containing 0.10 mol of methanoic acid (pA,
= 3.8) and 0.01 mol of sodium methanoate per dm’.
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6. Answer All questions.

(a) (i)

(15 marks)
What type of alcohol can be used to prepare propanone? Explain with the
relevant equation. Describe the uses of acetone.
(ii) Give the structures of the following compounds.
(A) 3,3-dimethylbutanal (B) 4-hydroxy-2,2-dimethylbutanoic acid
OR

What carboxylic acids and alcohols would you use to make the following esters?
(A) butyl methanoate (B) propyl propanoate

(ii) The boiling point of ether is much lower than alcohol of similar molecular mass.

Why?

(b) (i) Why can transition metal compounds form coloured ions in an aqueous solution?

(ii) What are the metallic properties of the transition elements?

(a) (i)

(iii) Which element in the 3d transition series has the highest possible oxidation
state?
(¢) (i) How would you control the temperature to obtain more HCl in the given
equilibrium?
2CL(g) +2 H,0(g) = 4 HCl(g) + O, (g)  AH=(+)
(i) Hydrogen sulphide gas decomposes to form hydrogen and diatomic sulphur
gaseous molecules, S, at 1405 K. The equilibrium constant for the reaction is
2.270 x 107, If the concentrations of S, and H,S are 0.054 mol dm™ and 0.184
mol dm, how much of the concentration of hydrogen gas would be produced?
7. Answer All questions. (15 marks)
(a) (i) Predict the shape of the H,0 molecule in terms of Lewis structure, and VSEPR
model. What will be the bond angle of H-0-H?
(ii) Why does graphite have a hexagonal structure?

OR
(a) (i) The molecule of XF, has a dipole moment. Is “X” a boron or phosphorus? Give
a reason.
(ii) What are the requirements for the formation of hydrogen bonds between covalent
molecules?

(b) (i) Usingthe bond enthalpy values, calculate the enthalpy change for the combustion
of methane shown by the equation,
CH,(g) + 20,(g) — CO, (g) + 2H,0(1)
(E (C-H) = 410 kJmol™, E (0=0) = 496 kJmol™, E (C=0) = 805 kJmol™,
E (O-H) = 456kJmol™)
(ii) State Hess’s law.
(c) (i) What is the repeating unit of terylene?
(i) How do you identify the amide functional group on the IR spectrum?
(iii) Primary amines are more soluble in water than secondary and tertiary amines.
Why?
2000506013 §:0003 BecScuiopdiqiiad 0308zl clgadooican me(gypion
[gSclonudu
ANSWER
SECTION (A)
1. Each 1 mark x 10 (10 marks)
(a) FALSE (b) TRUE (c) TRUE (d) FALSE (e) FALSE (f) TRUE (g) TRUE (h) TRUE
(i) FALSE (j) TRUE
2. Each 1 mark x 10 (10 marks)
(a) negative/minus/AH = - (b) bacteria (acetobacter) (c) lung cancer
(d) small/smaller than 1/less than 1/<1/« 1
(e) dm? s'/cm?® s7//mol s*/atm s)/mmHg s (f) Weak van der Waals
(g) polyethene/polyethylene (h) (n-1) d**° (i) strengths (j) brittle

3. Each 1 mark x 10 (10 marks)

(@A (b)c  (¢gCc (dB (e)c (D (gC (h)A (D (D
SECTION (B)

4. Each 5 marks x 5 (25 marks)

(a) (i) Electron-deficient molecules can accept an electron pair from a molecule bearing
a lone pair electron. e.g. BeCl,, BF,, AlCL,

(i) Types of chemical bonding depends on the types of elements (metals or
nonmetals).
(iii) London dispersion forces can be found in all substances.

(b) (i) The brighter the light, the faster is the reaction. If the intensity of light (visible
or ultraviolet) is greater, the more reactant molecules gain the required energy
(activation energy) and the faster the reaction speed. (or)

H,(g) + ClL(g) — 2HCl(g) slow
H,(g) + Cl,(g) —¥. 2HCI(g)
(i) Volume of HO=40cm*=40g

AT=T,-T,=20.5°C -22.0°C=-15°C

c=418Jg'e°C?

q=mcAT =40 g x 4.18 J g* x °C* x (- 1.5 °C) = - 250.8 J

Since T, < T, the energy is absorbed. The reaction is endothermic and AH is

positive. (or) AH =+ 250.8 J =+ 251 J

2A(aq) — 4B(aq) + C(aq)

Att=0, [A]lp = 2.00 mol dm?, At t = 120, [A]; = 1.76 mol dm

fast

(c) (i)

A[A] = [A]; - [A]g = (1.76 - 2.00) mol dm™ = - 0.24 mol dm™
rate= -1.AAl-_1,/-024moldm® |- 10 x 102 mol dm=s*
2 At Z | 120s
(i) (A) Heterogeneous because the reactants and products of chemical equilibrium
are present in more than one phase.
(B) Homogeneous because the reactants and products of chemical equilibrium
are all in a single phase.
PETE/PET = polyethene/polyethylene terephthalate
HDPE = high density polyethylene/polyethene
PP = polypropylene/polypropene

(ii) Biodegradable plastics are made from monomers derived directly from plant
materials, polylactic (PLA).

(iii) Corrosive hydrogen chloride gas/HCI gas is produced during the combustion of
PVC.

(e) (i) From fertilizer runoff and from sewage cause excessive growth of algae.

(ii) Green technology is an environmentally friendly technology that builds products
and systems to conserve natural resources and the environment.

(iii) Persistent organic pollutants are chemically stable, remain intact in the
environment for long periods and are lipophilic in nature. Therefore, they
accumulate in the fatty tissue of living organisms and reside for a longer period
of time finally affecting humans and wildlife.

OR
(e) (i) The fissile heavy atoms are U, 25U, #°Pu.

(ii) Caesium-137 is used as a tracer in medical radiation therapy devices for treating
cancer, and in industrial gauges that detect the flow of liquid through pipes.

(iii) The advantages of using plant-based insecticidal soap in that they leave no
nasty residue, are non-toxic to animals and birds, and do not harm beneficial
insects.

5. Each 5 marks x 3 (15 marks)
(a) (i) The divalent ions of Co*, Ni*, Cu* and Zn* are poor reducing agents because
of their greater nuclear attraction force.

(ii) Substances that are attracted very strongly by the applied magnetic field.

e.g. iron, cobalt, and nickel
(iii) Vanadium is used for the Contact process
(b) (i) Infrared spectroscopy/IR spectroscopy is used to identify the functional groups
of organic compounds.

(ii) Fehling’s solution is an alkaline solution containing copper(ll) ions. When the
clear blue Fehling’s solution is warmed with an aldehyde, the reddish-brown
precipitate is formed. However, a ketone does not give precipitate with Fehling’s
solution.

(iii) NO, NH,
N
jon

ON

(d) (i)

(@) @ i

H,O(l) +

conjugate pai +
H,O(l) === H,0" (aq)+ OH" (aq)
base 2

coljugate pau

acud | aciud 2 base |
(or)
The acid-base conjugate pairs are (1) H,0 (acid) and OH" (base) and (2) H,0*
(acid) and H,0 (base).
(ii) [H]=1.2x 10" mol dm™ [H*][OH] = 1.0 x 10

[OH] = 1‘0[:{1%'” = li-_{;zlgf =8.33 x 10" mol dm"

pH = - log[H*] = - log (1.2 x 10 = 3.921
The solution is acidic.

OR
(c) (i) The corresponding conjugate acids are NH,, NH;, and CH,COOH.
(ii) HCOONa(ag) — Na*(ag) + HCOO(aq)
HCOOH(aq) = H*ag) + HCOO(aq)
[HCOOH] = 0.10 mol dm™
[HCOONa] = [HCOO] = 0.01 mol dm-

- COO - K [HCOO"]
Ka —[I-I[géﬂod.] ]0 o -lOg Ka = -IO%O[:;II:; —log [HCOOH]
pK, =pH- log%ﬁj—l-b% pH = pK, + log [g751=38 - 1=2.8
6. Each 5 marks x 3 (15 marks)
(a) (i) Secondary alcohol can be used to prepare propanone.
CH;CHOHCH;+ [0] —X2%202H cycocH, + H,0

2-propanol propanone
- Acetone is used as an effective solvent in many (nail polish removers, plastic
cements), (resins and varnishes).

(i) (A) (B)

Nt =g
CHBCCH2C_H OH"CHr'CHz"#—“C_OH
& ¢
3

OR

3 ooqo3¢0 6 a%_
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(a) (i) (A) methanoic acid and butanol

H,SO.
224+ HCOOC H,

HCOOH +  C4HeOH + H;O
methanoic acid butanol butyl methanoate
(B) propanoic acid and propanol

CH;CH,COOH +  C3H,0H _& CH;CH,COOC H,+ HyO
propanoic acid propanol propyl propanoate
(ii) The boiling point of ether is much lower than alcohol of similar molecular mass
because of no intermolecular hydrogen bonding between ether molecules.

(b) (i) The transition metal compounds can form coloured ions in an aqueous solution
due to the presence of incomplete d orbitals or the presence of unpaired electrons
and absorb visible lights.

(ii) The metallic properties of the transition elements are: malleability, ductility,
metallic lustre and high tensile strength.
(iii) The highest possible oxidation state of 34 transition series is Manganese (Mn).

(c) (i) 2Cl(g)+2H,0(g) = 4HCl(g) + O.(g) AH = (+)

The forward reaction is an endothermic (heat absorbing) reaction and the reverse
reaction is an exothermic (heat evolving) reaction. According to Le Chatelier’s
principle, increasing the temperature favours the endothermic reaction. The
equilibrium shifts from left to right, and more concentration of HCl will be formed
and the temperature will have to be increased.

(i) [H,S]=0.184 moldm™, [S,] =0.054 moldm™, Keq =2.270 x 107

HS(g = 2H(g + S8

= [HX] [Sl] [H ]2 = Kq * [I_IZS]J

i [}2{2257}; 107 ¥ (0.184)° 2 5]
§ % % (0. _ 5
= =0.1423 x 10

L] 0.054 *
[H,] =v0.1423 x 1072 =0.0377 mol dm?

7. Each 5 marks x 3 )
WU w2
e < 109.5°
bent/V-shaped
OR

It consists of 4 electron pairs around the central atom 0. The geometry of
electron pairs is tetrahedral. There are two lone pairs on the oxygen atom.
Because of electron pair repulsion between these lone pairs and bonding pair,
the shape of the molecule is bent structure or V shape. The bond angle of H-O-H

is less than 109.5°.

(i) Graphite has a layer and planar structure formed by joining each carbon atom
to the other three carbon atoms by covalent bonds. Each layer is formed with
hexagonal rings of carbon atoms.

OR
P

(15 marks)

H

(a) (i) P
tF:

! P——B—F R
BF, is a trigonal planar structure (symmetrical arrangement) which has no dipole
moment.
PF, is a pyramidal structure because of the lone pair on the central atom. It has
a dipole moment. Therefore, X is a phosphorus.

(ii) (1) the first molecule has hydrogen attached to a high electronegativity atom

(F, 0 or N) and (2) the second molecule possesses a lone pair of electrons on a
small highly electronegative atom (F, O, or N).

(b) (i) H

—

H—C—H(@g * 20=0(g)
}
AH for bond broken = 4E(C-H) + 2(E(0=0))
=4 x (+410 kJ mol™) + 2 (+496 kJ mol™) = + 2632 kJ
= - 2E(C=0) + -2(2E(0-H))
= (- 2 x 805 kJ mol™?) + (-4 x 465 kJ mol™) = -3470 kJ

AH_= enthalpy change for bond broken + enthalpy change for bond formed
= 2632 + (- 3470) = - 838 kJ mol*

(ii) Hess’s Law: The enthalpy change for a chemical reaction is the same, whenever
the route is taken from reactants to products.

(c) (i) Repeating unit of terylene
Q 9

—(C—m——(-(0—=—0—

(ii) In amide, medium and weak peaks at about 3300 - 3500 cm™ would be observed
for the NH, group. A strong and sharp peak at about 1650 - 1750 cm™ would be
observed for the C=0 group.

(iii) Primary amines are more soluble in water than secondary and tertiary amines
because more hydrogen bonds are formed in primary amines.

Tk kkhkhkhkdkhkhkhddddrrarhhd

o=c=0(g) + 2 o2
H/\H

AH for bond formed
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sa(ﬁméquaa@'): bond @ﬁ%GUTS%SB[gé molecular structures and shapes 6030'3(3]
3§&Eeoqs 325]0503 cuS(geoicnns(fs capcoyodaoniconeendlorudi

38mM2003(G[q92mE07 Lewis structure 6az0otag|€ unshared paired electrons cogo?
[gp50E[géaacp05 molecule &), element 03¢:00 octet rule 03c3054o(G: [gagaepS[gdclopSn
(H, 6027 2 electrons & share cpdolepdi)
Valence Shell Electron Pair Repulsion (VSEPR) theory

VSEPR 23a38z2¢q) shape o 2§0§:8330p05 - molecule ¢, Lewis’s structure o3 s3cli
Central atom o3 04:€6§03 electron pair o3 eqoRo5Cli Electron pair §, geometry o3 gpagcli
6§20558:330592 Molecular Shapes o3 3§.9§:c65(Ge0&Eeo(gdcloopdi

Table Geometry of Electron Pairs and Molecular Shapes of Different Types of Molecules

Number of
bonding pairs
Type and lone pairs e?:(?tr:li\trya?rfs Molecular shape Example
around the P
central atom
1807
AX, 2,0 Linear X _ED_ BeCl,, CO,
linear
X
o o 120":/’|
triangular planar
AX, 3,0 (trigonal planar) X/A\ x BF,
triangular planar
:{
G~
o 2.9 triangular planar | X \__:,\(\‘ - J .
? : (trigonal planar) 2
<120
bent/V-shaped
|‘\ 109.5
A
AX, 4,0 tetrahedral X\\\\“/ = - CH,, CCl,
tetrahedral
l\‘A
e '\\
X
AX,E 3,1 tetrahedral /"‘J o X | NH,
' X <1005
trigonal pyramidal
EZW
X X
AXE, 2,2 tetrahedral ~ H,0
<109.5
bent/V-shaped

Note: Symbol E represents the number of lone pairs of electrons.
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(0§:098)e3 2003905Clonudn Reaction [§8op4u5005 system mes surroundings o053
aa:ﬁrs:nﬁzo?o%c};a%qé exothermic reaction cﬁcaﬁfﬁ_’]: surroundings sncdo mtﬁwn%a:lzéu%qé
o08pS:303§¢ Qa03603 reaction 6oz03 endothermic reaction o c0odgoSe(03oC:
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Is this reaction exothermic or endothermic? 2H,(g) + 0,(g) — 2H,0 (1)

Given: energy required to break 1 mol of 0O=0 bonds = 496 kJ

energy required to break 1 mol of H-H bonds = 436 kJ

energy required to form 1 mol of O-H bonds = 465 kJ

6205(g[3814pi90 B@p6[goindesgarndadEeonn thermochemical equation qpio3 cqi&é
Q8§ o3a8clonuSi Thermochemical equation gps

(i) C(graphite) + O,(g) — CO,(g)

(ii) CH,(g) + 20,(g) — CO,(g) + 2H,0(l)

Al = -394 kJ mol*
Al = - 891 kJ mol?
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(iii) C,H,OH(l) + 30,(g) — 2€O,(g) + 3H,0(1) AHY = - 1367 kJ mol*
(iv) 2C(graphite) + 3H,(g) + 120,(g) — C,H.OH(l) AH{ = - 235 kJ mol™*
(v) Na(s) + C(graphite) + ¥2H,(g) + 3/20,(g) — NaHCO,(s) AH/=-951 kJ mol*
GSO%Jlogésqp: enthalpy m@?g.o% o%tﬁ%ﬁao%&:m%&eoa(ﬁ calorimeter 0% 333?[9@
AT 0§8:03 03€:028Elorudn Beondsoé q = meAT Bg[gE:03 =ad:(gys) (Enthalpy
Change) 03 03053j058E¢0 ([§d0lonudi §e406[ga8e03 (03p59&Edlonudi
Enthalpy cycle s3¢ep ¢@o60303053)0560¢2 enthalpy change of formation § enthalpy
change of combustion 03¢a050q030gPecRM35: Geodenyay§oidadaadalerud
tl)g)ogn%qcf)cp?o physical states gozi ag{@@o&:&@ésaﬁ&pmsrﬁm&{p@. units Gogn%mé:
g)%m%gocq:wm %5(% Gognqjtf:coosqnfo @5010005:1
Roeo- Calculate the standard enthalpy change of the decomposition of calcium carbonate;
CaCo,(s) — CaO(s) + CO,(g) using the data given below.
AH/ [CaO0(s)] = - 636 kJ mol™* AH?[CO,(g)] = - 394 kJ mol*
AH"[CaCO (s)] = - 1207 kJ mol*

nl(als

AHP[CaCO, (s al\

(.ul C (graphite) + --t:ln.l

LNH )+ COy(g)

/Ir [Ca (s)]+ AHy [CO,(2)]
-== Route |

--» Route 11

By using Hess’s law, Route | = Route ||
AH{[Caco,(s)] + AH= AH{[CaO(s)] + AH{[CO,(g)]
(-1207) + AH"= (- 636) + (- 394)
AH.'= + 177 kJ mol™!

Chemical Bond 036203(§058 3360705 chemical bond 0263(4decl c33abo3gs:ata’
bond energy 5360305 bond enthalpy o8 ealdlonudi oe0doraneor; E [§8clorwSi Bond
breaking 320305 E 0583103 plus & c65(g[3s bond making 320305 minus § cwS[gcloruSu
Chemical bond 08330305 20505t ([§oSeor005(5e:4, [gdeol[gEiodamopad c3do}
energy 0620n0p3(: comp 0§ 0E05 [§de(0g0E: B§a$Sdlonudi capayadiogogp:
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Chapter 3 Chemical Kinetics: Rates of Reaction ¢oconp chemical reaction mog?(-p
reactant e product 3(4de(gné:adopaasl estengiod e(gociadedoodd [gdsosope(gotiade
cop5:§dlooudi 8cdapdgpie(goiadgecyad m4j§ 4 s00d080z055050305q € 8&:a80moq§orn
oleuSi Dynamite colo3a3{gEs saootaeg): 053:[5Ex 23egp:0n03(5E: coqpadBEanypadaon:
gt 030502:56[32600070 0§ 3E:m6s §S0DLIF[0320p5 3208 3298:03:6005(G[gdgo:
(0302003 603 qe2(gdclonui e205(g|g§28¢ 200583E003 D0E20EIYP:SE SR aSqP:0d
aga3000teecdcloopSi
pueo- When the following reaction of zinc and dilute hydrochloric acid takes place, 30 g

of zinc has been used up after 2 min. Calculate the rate of the reaction in terms of
the mol per second.
(Zn = 65.38)

Zn(s) + 2 HCl(ag) — ZnCl(aq) + H(g)

TR TE=30g® P = gs ]
6538 g

reaction time (in seconds)t=2 x60=120s

mol of Zn used _ 0.46 mol
time 120 s
The rate of reaction is 0.004 mol s™.

ecoo¢a¢]g]se reaction rate 03 3530580228 rate &, units Goguro mass per time,
volume per time, concentration per time a3(§: aaqjsqjjs (§6&EcloouSn Rate of reaction o3
20§p4pSe4,665(geeo reactant 03326(g56< 323]84,0305(3s concentration caqpgpSiagton
[§8c8 minus sign § cu3[geaoocdi product o3 3a6(gdqE 325]§8.305(G: concentration gp:
macoa@éo% plus sign 8 GQ%@O’)’JO% 23§192(gSclonudi Calculation ¢5 3300:30(g¢ minus
sign o3 copgagEaopad305qé aade(ngoCs BStﬂqao copSedleadi

Chapter 4, Chemical Equilibrium e203(g|gje(§ 03 ecoaooagiE- 3agpiawnd onduadagrienod(q

(32 (one-way process) [g6o5qpz(gd(o(G: aaa;j’Lmem? 33@@33@@9003@[@5 (reversible
reaction) cop @5@6]000341 3559303@1@5:303?9 forward $ reverse reaction Gogu'TOEGq)@

w&i(go0ds9¢| s§:603 0ppdag0:03303] gje(g (equilibrium) o3 eepad§dloud B8ge(gen
forward reaction §, reverse reaction coguo 80§ [gés6§05 ppdcladiecys, BN
[§6¢ote§cd dynamic equilibrium o3 aoo5¢odesleclvlonudi

Reactions cope|, physical states cogaa) 008200:00p5:g/6(g4¢ 0rd200:00p5:00705¢16(3
homogeneous §, heterogeneous equilibria 6o303 2005¢05665(gor05qewSn 207]8I 83028,
tﬂoén%%se@jé:cﬁ@é:eogm wG@CBGOT a)rrgeqsagﬁqp:d% a‘%_?..%acp?o Le Chatelier’s

rate = =0.004 mol s

Principle 022 3acg§a205:0CClonwdi
Concentration effect, Pressure effect or Temperature effect o3 80% o66: gaaogo%
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Homogeneous § Heterogeneous equation qo:320205 equilibrium constant K_on§8:qpza3

6q00:665(gonoSeoleud Chemical equilibrium 0o69¢), ge(g03§:620 K, 03 molar concen-
tration =224 K_ &¢ gaseous equilibrium 30305 K 020(g¢ sud(geoonodeepdys(g:
200583 EepoggPidcopd: 6(gqEiazadgindaonieacdvlonudi
Chapter (5) Acid-Base Reactions [§&0lonuSu Acids and bases theories () 903 02&[gagozgo
[g&clonuSu Arrhenius Theory 2005 H* ions &§ OH- ions gp20? 32¢(gds) acid-base A3328¢o0S
:1::05:?03009 6[030¢: 23§ 8cdadclonudn Strong acid § weak acid §, dissociation equation
0? cja§m§cgo 2Ll Geo[gmmngs[gmd]moau Brgnsted and Lowry Theory aaqaoqﬂc
proton 2360705 H* ion Gus&Cel mcﬁagc?cﬁ 326(g5¢) 38youdg¢adaoie(gnts 98§8 c33a0
SlonaSi Brc&nsted and Lowry Theory n? saG@asj The concept of conjugated acid-base
pairs 03c0pS: uedgpias 328goudgéicndionodag§aulonudi  Lewis acid-base theory
26077 acid-base 328920503 cedcdmyjt 236105 ions 6ol§ & pair cr53&Eel woSe0:&Ee
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eqeedBaBi3([EE: ¢ pH cw(ggodeo eq[Gjoe(gSed! The ionic product of water
constant ( K,) opo3a005(gEs pH and pOH relationship §¢ pH scale 0303 gCscoCigoeu3{geotcons
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e.g. Calculate the pH of an aqueous solution containing 7.3 g HCl per dm?.

(H=1,Cl=355)

Answer: molar mass of HCl = 1+ 35.5= 36.5 g mol™
138 _=02mol, ~ 0.2mol _ -3
mol of HCl = 365 g mol 1 mo [HCl] = T 0.2 mol dm
HCl(aq) — H'(aq) + Cl(aq)

0.2 mol dm™ 0.2 mol dm™
pH = - log [H'] = - log 0.2 = 0.699

aBego0d acid Gqﬁqél base cqpepSo3en(§jn3g ionisation sas@:tc o3 cogarepd
aclnﬂm basicity of an acid § acidity of a base :Josooocosp Cletlea] 513 oot mc@g;zg cx%aa&
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Blo3eqi€ [Bep(aEn3§:020 Kb::oogna(ﬁququc@ Boyigoeed(geion05eeps [gdcloruSn

00300t () xlgdo3 strong acid and strong base, strong acid and weak base,
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§ oSambalonudn
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Chapter 6 @0 Transition Elements o303 cagcaooe(gdolonadi

IUPAC definition 32¢) d-orbitals or subshells qp:ogé é @@é@éoémo:@é: eﬁemo
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Chapter 7 Chemistry and Green Environment ¢ mg;wo%o%mqjésaso'r QD(YSGSIDO'SSE—
MEISIEO00I G6|E0&E 6(g0pdp06:00303 Gapauen) 32adigoclonudi Fle(0gog wemas:
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88:c08: En&eg03 vodosimyE(gdecleod caooégodedndgoonéoy capmy¢ecays, TR’s
0303 G203 93§ §2:0p5 Faaa0Clonudi 3286p05§07 @& 0BOGEScOR(§B03 heavy metals
§, wE:03¢,(30e0l:603000 Ya02:odeN my§tencezsé voSosioqcaecol AB8ndeeayad
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33;%: (©) ooeoop  Organic Compounds and Macromolecules @86}0’)&8" gsaa@:gm
organic compounds 603@-50'} ethers, aldehydes, ketones, carboxylic acids, esters, amines
%_ amides Gogﬁ_ @eéso:oq:é (nomenclature) % preparations, properties and uses 09305:
e20qpg> 60023 § 0008692 [48dlonudil Ethanol ¢ sa0(gg) organic reactions gaotadtaa0R03
summary 03 ceS(geuscontdloruSi 65046 (36evles ordogi€:8 0005 organic reactions
gp:0} :(038[0dSeqranneapoyiglogiled ododogdiclonudn woce:ge(gadapapé Reaction
3’3[76]0() G@:Qmj@@ggégqumé G:ggﬁqégj 5 ég GG]:?J)'JCRIE: @?&Eéq@é @E)d‘lm[ﬁ"
633040 (36e01E: 0895)¢:8 320905 USES afe(gadagCoopds eapeogigssiod o3nyigre(gsd
&Eqppdgdcload

20050005(3: organic compounds cogq), functional groups 6op03 chemical test & 3(g0:03
reactions gpz0 ecoosqpss$endgeorconilonudi Beuonseedgaindqpal eoogpgrecpoyd
c[gsfonodeoqé Functional groups gp: chemical test equations goia¢ 60p,§3/050303
qEzc0Cago 6a:02:00053c36lonuSH

Organic compounds go:@) functional groups 6op03 200549 0560:8 Eea00 spectroscopic
method- Ga;mt?gaeogng oooeésgo electromagnetic radiation and electromagnetic spectrum
o3 6ap0003§ coosq e (§8Clonudi Electromagnetic radiation &, wavelength, frequency 03§,
energy 2005230530503 28§ 5:c0pScoclonudi

Organic compounds coge), functional groups 03 spectroscopic techniques 445,
gpegdEalorudi 33cdm Infrared spectroscopy 03 copcoogea(g[d: IR spectroscopy €
principle Molecules $, IR radiation o3 interaction (§o60l[3é: molecules o IR radiation ¢,
ge.rsﬁcﬁogoug@ molecular vibration @5@0Te@@5 220050303 ecgcoo?o%oa.qaé [g8d]
o0l @@GUTOJOOQ vibrational frequency oo bond strength § masses 3;90'[‘903@[?}
c[goézadegilonudi oS unaBasa; frequency oo molecule 90§03 @o050p5: 230wHoS groups
eogeol @opd(G: [gdeolopzacyod frequency 0o&3:0386C functional groups cogo? gpeg
&Eeofgdulonadu

Molecules cops, IR active §, IR inactive 0320p5 Molecules gpz@i dipole moment changes
euTﬁmé@a— dipole moment changes e?ltj;aoa IR active dipole moment changes e?l@cma
IR inactive @56](7:05u Roed N, molecule v>> dipole moment changes eﬁoﬁafaogog IR
inactive [¢8cloouSn €O molecule oncony dipole moment changes §o3320305 IR active
[g60loraS

Propanone |, IR spectrum o3 6opcooo33as] C-H §, C=0 functional groups 03¢}, absorption
band 60303 2980 cm §, 1700 cm™ 03¢0 603 §&Clovudi

IR spectrum GoR03 GaQaD6PYD W3665(Joootoy characteristic absorption band §
band intensity o3 Table ¢o(goocosconzilonudi 8ewnnio :23:(g)q) §&8embogialotenn
IR spectrum q_pzﬁé D%rﬁa!?écagrqémjméa@qiié functional groups, wavenumber, and
band intensity 0303 saapé:000€a3§cwa&Elonudi

Table Some Characteristic Infrared Absorption Bands and their Intensitie

00-0- 0 JB
alkenes, aromatic compounds | C=C 1620-1680 medium, weak
:;::::s;:fsz:;i :E;er‘ydes’ c=0 1650-1750 strong, sharp
alkynes C=C 2100-2260 medium, weak
carboxylic acids O-H 2500-3300 strong, very broad
aldehydes C-H 2720-2820 medium, weak
alkanes, alkenes C-H 2850-3090 strong
alcohols O-H 3200-3600 strong
amines, amides N-H 3300-3500 weak, medium

R0©2322:(g¢ ethanol, ethanoic acid, ethanamine o3¢ infrared spectra o303 agcoo
605836 3400 cm™, 2950 cm™ 0360 OH §, CH stretching vibration 03 cog & dlonudi 3200
cm™ g2 acid OH stretching, 2950 cm™ 5 CH stretching, 1700 cm™ 5 C=0 stretching o‘?’o%
eog_ﬁ@s@&.ﬂomﬁn Ethanamine él. IR spectrum 2 3400 cm™ ¢o NH stretching, 2900 cm™
> CH stretching 0308 cop §qga[gécloncSi OH, €=0 0328 bond polarity [¢¢agi€ absorption
band &, intensity copS: gpzeo[gdclonaSi Hydrogen bond [gdeolac(o3o¢ bond polarity
rqp:@: absorption bandsi intensity mé: @Emomcﬁn Peak mcoé: broad @5@0@56]030%

Macromolecules 56077 natural and synthetic polymers Gos|, examples Gogos 95§
q92(g80lorcSit Monomers qps 60lCs08(Gs polymerisation [gdedlcoogaBeopds cud(gevsaon:
SloouSi Polymerisation process o addition polymerisation process 3 23§ §0:copSee0
[46cloncSu Addition polymers cogq), oabaogdgpiaé madi0facoyndcopd: 23§conqen
@50]0’305u Condensation polymerisation > monomers 6oy zaﬁLwDEc} functional groups
@eﬁa cﬂoé@a polymerisation @5@:05335] repeated linkage cf;’ncoé: ﬁ%qﬁ:méq@j@&ﬂmcﬁu
30920808¢ NABDGIPIB0P0E §05302:03§ 6 [goclonudi

Plastics and environment 26029 veood008303:(ggse(no¢ [ydeoloonor [Jaxogogps
E:0308 cagpoyeelaozos recycling plastics &, degradable plastics 6303 000500 623:9(G:
ocodemde(3og vododmpadpod:acd cagpa)e(ygt:8iend snd:cdigp:o 23§ con:d
033356]0’)&'5" Recycling symbols qp:n? qo;o:ué:ngfi’l(%cﬁu]mugu

Chapter 03¢:65 6100207 review questions gzl exercises gpzaé problems gpzodoopS:
6060096200288 c3ae8dlonudi
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