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Trading of tilapia fish in high demand at domestic market

MYANAUNG February 4

“Tilapia fish is being traded with high
demand at the fish and meat market
in Myanaung Township of Ayeyawady
Region,” said Daw Aye Thet, the owner
of fishery product trading depot in
Myanaung Township.

Trading of tilapia fish is booming at the
domestic market in Myanaung Township
from the first week of December to date.
Its trading is 2,000 viss to 3,500 viss per
day at the domestic market due to high
demand of consumers.

“In the fish market, demand for tilapia
has recently been strong. Prices vary

depending on weight and freshness.
As sales of tilapia—one of the main
freshwater products—have improved,
workers, traders, and major fish farmers
are seeing better business conditions.
Normally, supply is not consistent, but
daily sales now reach more than 3,500
viss,” said Daw Aye Thet.

In Myanaung Township, wholesalers
purchase locally sourced tilapia, process
them to market standards, and distribute
them for sale. Tilapia from the area are
currently selling for up to Ks-18,500
per viss.
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YeU District cultivates over 1,000 acres of onions as cold season crops

YEU February 4

YeU District Agriculture Department
stated that local farmers have grown
more than 1,000 acres of onions as cold
season crops in YeU District of Sagaing
Region.

During the 2025-2026 winter crop
season, YeU District planned to cultivate
2,600 acres of onion. Cultivation began in
October last year, and reports indicate
that, to date, 1,715 acres have been
planted in YeU Township and 16 acres

in Dabayin Township, making a total
of 1,731 acres.

“This winter crop season, YeU Dis-
trict planned to grow more than 2,000
acres of onion. As of today, over 1,000
acres have already been planted. We are
working to ensure the full target can be
achieved. Onion cultivation is proceeding
as usual. We are also facilitating market
linkages so that farmers can obtain
good prices,” said U Zaw Myint Tun,
head of the YeU District Agriculture

Department.

For the 2025-2026 winter crop season,
the district’s planting plan includes 1,721
acres in YeU Township, 440 acres in Taze
Township, and 439 acres in Dabayin
Township, totalling 2,600 acres.

It is learned that the township-level
Agriculture Departments in YeU District
have been working to support onion
farmers by helping them connect to
markets for better prices, providing gui-
dance on storage techniques to extend

shelf life, promoting GAP cultivation
practices, and ensuring production of
high-quality onions.

Onion farmers reportedly spend
around Ks-1.8 million per acre, with
yields of about 5,000 viss per acre.

Onion cultivation is widespread across
the Sagaing Region, and the townships
with the largest cultivation areas include
Monywa, Yinmabin, ChaungU, Shwebo,
and Myinmu.

SK

Eel dispatched by Kyaiklat Township to Yangon market

KYAIKLAT February 4

“Local fishermen and businesspersons from
Kyaiklat Township of Ayeyawady Region sold
alarge volume of eel to Yangon market,” said
Daw Tin Tin Win, the owner of fishery product
trading depot in Kyaiklat Township.

Eels from Kyaiklat Township were exported
and sold to the Yangon market, with shipments
totalling 51,000 viss. It is learned that the
stronger export performance of these eels
is due to rising demand from the Yangon
market.

“Alarge volume of eels have been supplied to
Yangon market since around the first week of
last month. The rise in eel exports and sales is

also attributed to the resumption of domestic
eel-related businesses. Locally produced eels
are mainly transported to Yangon, from where
they are further distributed to other domestic
and foreign markets. With demand picking up
in this way, eel farmers and workers, as well
as those engaged in eel catching, are seeing
improved livelihoods,” said Daw Tin Tin Win.
In November, eels exported from Kyaiklat
Township to the Yangon market were selling
at prices of up to Ks-185,000 per 10 viss. It is
reported that these locally produced eels are
primarily marketed in Yangon and then fur-
ther distributed from Yangon to other regions.
SMK

More than |
104,000 acres of
paddy harvested
in Einme
Township |

EINME February 4

“Local farmers have harvested 104,573
acres of paddy in Einme Township of
Ayeyawady Region,” said Daw Khin
Htay Myint, the head of Myaungmya
District Agriculture Department.

In Einme Township, 143,010 acres of
rainfed paddy were cultivated during the
monsoon cropping season. Harvesting
of these paddy fields began in the
second week of October last year, and
as of today, a total of 104,573 acres have
been fully harvested. The harvested

fields produced up to 107.77 baskets per
acre.

“We were able to cultivate more than
143,000 acres of monsoon paddy this
season, and all the fields have now
been harvested. The Department of
Agriculture worked in advance to provide
the necessary support to ensure smooth
cultivation in line with the production
targets. Fertilizer and other inputs were
also provided in coordination with the
relevant departments and organizations.
As a result, we were able to complete

the harvest without difficulties,” said
Daw Khin Htay Myint.

In Einme Township, monsoon paddy
cultivation was carried out in full accor-
dance with the production plan through
the cooperation of the Department of
Agriculture, the Township Administration
Body, the Department of Agricultural
Mechanization, agricultural companies,
farmers’ associations, the Irrigation
and Water Utilization Management
Department, and local residents.

SMK
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All sown
acreage
of sesame
harvested
in Sagaing
Township

SAGAING February 4

Statistics of Sagaing Town-
ship Agriculture Department
stated that local farmers have
harvested all plantations of
monsoon sesame in Sagaing
Township of Sagaing Region.

In Sagaing Township, during
this monsoon cropping sea-
son, farmers were able to cul-
tivate rainfed sesame on 24,727
acres. Harvesting of these ses-
ame fields began in last August
and, as of today, all acres
have been fully harvested, with
yields exceeding 10 baskets
per acre.

“During the monsoon cropp-
ing season in Sagaing Town-
ship, sesame was cultivated
on 24,727 acres. All of these
fields have now been fully
harvested. Compared to pre-
vious seasons, the cultivated
area has increased significantly.
We also provided support to
expand sesame cultivation, im-
prove yield rates, and promote
cultivation using GAP tech-
niques,” said U Myo Thant Aung,
Head of the Sagaing Township
Agriculture Department.

This year, farmers in Sagaing
Township received guidance
from the township agriculture
department on expanding ses-
ame cultivation, adopting pro-
per cultivation techniques, us-
ing GAP methods, planting
high-quality seeds, and cultiva-
ting varieties with good yield
potential.

Crops produced under GAP
methods are of higher quality
and fetch better prices compared
to those grown using conven-
tional methods. Moreover, they
can be sold not only in domestic
markets but also exported
internationally. Farmers who
adopt GAP cultivation methods
are expected to gain greater
economic benefits, improving
both their income and their
overall socio-economic well-
being.

SK

Ridged gourd trading booming in domestic market in Myanaung

Township

MYANAUNG February 4

“Ridged gourd is in high dem-
and at the domestic market in
Myanaung Township of Ayeya-
wady Region,” said Daw Swe
Swe, the owner of green grocery
wholesale owner in Myanaung
Township.

In Myanaung Township,
locally produced ridge gourd
has been traded at vegetable
wholesale markets since the
second week of December
last year and continues up to
the present. Purchases have
increased to between 35,000 and
55,000 pieces per day, resulting
in brisk trading. It is reported
that ridge gourd is currently
selling at prices of up to Ks-
27,000 per 100 pieces.

“Ridge gourds produced here
are seeing strong demand from
other townships. At present, daily

-
»

7>,

trading volume has reached up
to 55,000 pieces. Ridge gourd
is alocal product of Myanaung
Township, and the gourds cur-
rently being traded are of good
quality. As a locally produced
crop, they are affordable, clean,
and fresh for consumers. Buyers
from other regions are actively
purchasing ridge gourds from

Vg P -
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this wholesale market. With ris-

ing demand for locally produced
ridge gourd, vegetable farmers
are finding better opportuni-
ties,” said Daw Swe Swe.

Itis also reported that Myan-
aung Township is currently
in the peak season for locally
produced seasonal vegetables,
including ridge gourd. Due

Local News |19
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to strong demand and active
sales, preparations are being
made to expand cultivation. As
only locally produced goods are
being sold, transportation costs
are lower, and trading focuses
on fresh produce, bringing add-
ed benefits to farmers and tra-
ders.
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Local farmers plant more than 8,000 acres of onion in Monywa District

MONYWA February

Local farmers have planted
8,809 acres of onion as cold sea-
son crops in Monywa District
of Sagaing Region this year,
according to the district Agri-
culture Department.

During the 2025-2026 winter
cropping season, Monywa Dis-
trict plans to cultivate 11,233
acres of onions. Planting began

in October last year, and as of
now, cultivation has been com-
pleted on 8,809 acres—includ-
ing 7,663 acres in Monywa
Township, 413 acres in Budalin
Township, 269 acres in Ayadaw
Township, and 464 acres in
ChaungU Township, according
to reports.

“During this year’s winter
cropping season in Monywa

District, onions were planned
for cultivation on 11,233 acres,
and planting has already been
completed on 8,809 acres.
Efforts are being made to meet
the full target acreage. Onion
cultivation is proceeding as
usual, and we are also facilitat-
ing market linkages to help
ensure favourable prices,” said
Daw San San Myint, District
Head of the Monywa District
Department of Agriculture.

For the 2025-2026 winter
season, township-level targets
for onion cultivation in Monywa
District are set at 7,350 acres in
Monywa Township, 3,100 acres
in Budalin Township, 263 acres
in Ayadaw Township, and 520
acres in ChaungU Township,
totalling 11,233 acres, it is lear-
ned.

In Monywa District, the res-
pective township Departments
of Agriculture are supporting
onion farmers by facilitating
market connections to help them
secure good prices, providing
technical guidance on long-term
storage, promoting cultivation
under GAP practices, and ass-
isting farmers in producing
high-quality onions.

It is reported that onion far-
mers incur production costs of
around Ks-1.8 million per acre,
with an average yield of 5,000
viss per acre.

Across the Sagaing Region,
onions are widely cultivated,
with the largest onion-growing
townships being Monywa,
Yinmabin, ChaungU, Shwebo,
and Myinmu.

SMK

All plantations of maize harvested in ChaungU Township

CHAUNGU February 4

Local farmers have so farrea-
ped all sown acreage of maize
and sweet corns in ChaungU
Township of Sagaing Region,
according to the township
Agriculture Department.

In ChaungU Township, a total
of 1,397 acres of maize were
cultivated during this monsoon
crop season — 92 acres of seed
maize and 1,305 acres of sweet
corn. Harvesting began in
last October, and as of now, it

is reported that all cultivated
fields have been harvested.
The maize yielded an average
of 43.35 baskets per acre, while
the sweet corn produced over
15,000 ears per acre.

“This year; a total 0f 1,397 acres
of seed maize and sweet corn
were cultivated in ChaungU
Township. All of the maize fields
have now been fully harvested.
To ensure successful and healthy
production, we provided aware-
ness programmes and guidance

to help farmers prevent pest
and disease infestations,”
said U Tint Shwe, Head of the
ChaungU Township Agriculture
Department.

During this winter season,
the Township Agriculture De-
partment supported maize
farmers by conducting training
courses, field demonstrations,
and awareness programmes on
pest and disease prevention,
integrated crop protection, and
the proper use of biological and

chemical pesticides, including
Neem-based solutions and pest
management for ginger and
chili crops.

In ChaungU Township, the
average yield of seed maize
was over 50 baskets per acre,
with a production cost of around
Ks-500,000 per acre. For sweet
corn, yields averaged 15,000
ears per acre, with production
costs also exceeding Ks-500,000
per acre.
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Relations between Russia, China developing
regardless of international situation - Putin

MOSCOW February 4
Relations between Russia and
China are developing regard-
less of international situation,
Russian President Vladimir
Putin said on Wednesday.
"Regardless of the internatio-
nal situation, and I am confident
in their [Russia-China relations']
strength and progressive deve-
lopment in all areas," Putin said
during a video-conference with
Chinese President Xi Jinping.
The foreign policy connection
between Moscow and Beijing re-
mains an important stabilizing
factor in the face of increasing

turbulence in the world, the
president said.

"We are ready to continue the
closest coordination on global
and regional issues both on the
bilateral track and on all mul-
tilateral platforms: the United
Nations, BRICS, the Shanghai
Cooperation Organization [SCO]
and others, where the Russian-
Chinese tandem plays a key
role in many ways," Putin said.

China's SCO presidency has
resulted in significant practical
results, the Russian leader
added.

The relations between China

and Russia are entering a new
stage of development, Chinese
President Xi Jinping said.

"Chinese-Russian relations
are entering a new stage of
development," Xi said in the
video call with Russian Presi-
dent Vladimir Putin.

China and Russia should
develop a new ambitious plan
for the development of bilateral
relations, Xi added.

Trade between Russia and
China has been surpassing the
US$-200 billion mark for three
years in a row, Putin said.

"For the third year in a row,

the trade has surpassed the
landmark of US$-200 billion by a
solid margin," Putin said during
the video-conference with Chi-
nese President Xi Jinping.
Economic cooperation be-
tween Russia and China has

been steadily developing in
2025, the president said.
Additionally, Putin said that
the nature of energy cooperation
between Russia and China is
mutually beneficial and stra-
tegic. Sputnik

US accepts Iran’s request to
move talks fromTurkiye - Reports

MOSCOW February 4

The administration of US
President Donald Trump has
accepted Tehran's request
to move talks on the Iranian
nuclear program from Turkiye
to Oman, Axios journalist Barak
Ravid reported on Wednesday,
citing a source.

On Tuesday, Axios reported
that Iran had demanded a change

in the location and format of the
talks with the US, scheduled
for Friday.

"The nuclear talks between
the U.S. and Iran are expected
to take place in Oman on Friday
the Trump administration
agreed to the Iranian request
to move the talks from Turkiye,"
Ravid said on X.

Negotiations are ongoing

regarding whether represen-
tatives of Arab and Muslim
countries in the region will
join the meeting in Oman, the
report added.

On Monday, Axios repor-
ted that US special envoy St-
eve Witkoff would meet with
Iranian Foreign Minister Ab-
bas Araghchi in Istanbul on
Friday to discuss Tehran's
nuclear program amid ongoing
tensions between the count-
ries.

Sputnik

Russia unveils its Mi-34M1 helicopter

MOSCOW February 4

Russia debuted its light multi-
purpose helicopter Mi-34M1
for the public on Wednesday,
Russia's state-owned technology
corporation Rostec said.

The unveiling took place at the
National Aviation Infrastructure
Show in Moscow. Designed for
passenger transport, monitoring
missions and flight training,
the Mi-34M1 is expected to
fill a market niche previously
dominated by foreign light
helicopters, the company said.

The helicopter completed its
maiden test flight on December
30,2025, powered by the VK-650V
engine, Russia's first domesti-

cally developed engine for light
helicopters with a maximum
takeoff weight of up to four
tons.

The Mi-34M1 is a modernized
version of the Mi-34S family of
light helicopters. According to

its developers, the new model
will enhance Russia's capabili-
ties in light helicopter manufac-
turing and support the locali-
zation of key aviation technolo-
gies.

Xinhua

Libya’s prosecutor General’s
office confirms Gaddafi’s son
killed by gunfire

MOSCOW February 4

Libya's prosecutor general's
office has confirmed that Lib-
yan politician Saif al-Islam Gad-
dafi, the son of former leader
Muammar Gaddafi, was killed
by gunshot wounds.

A source told Sputnik late on
Tuesday that Saif al-Islam Gad-
dafi was killed in an attack on
his home in the northwestern
city of Zintan. His cousin Ahmed
Gaddafi later confirmed his
death.

"Based on the results of the
examination of the scene, it
was determined that the victim
suffered gunshot wounds that
led to his death," the statement
read.

Investigators are working to
identify suspects after examin-
ing the scene, the prosecutor
general's office said.

"Currently, investigative au-
thorities are continuing to col-
lect and analyze evidence,
identify individuals who may
be involved in the crime, and
take the necessary procedural
measures to initiate criminal
proceedings," the statement
added.

Saif al-Islam played a political
role during his father's rule, who
was himself killed in October
2011.In 2021, he planned to run
in Libya's presidential election,
which ultimately did not take
place. Sputnik

Iran, U.S. to hold indirect talks in Oman on Friday: media

TEHRAN February 4

Indirect negotiations between
Iran and the United States will
be held on Friday in the Omani
capital Muscat, the semi-official
Tasnim news agency reported
Wednesday.

The talks will be focused solely
on Iran's nuclear program and
the removal of U.S. sanctions,

the report said.

It added that Iran's Foreign
Minister Seyed Abbas Araghchi
and U.S. president's special en-
voy Steve Witkoff will represent
the two countries in the nego-
tiations.

The negotiations are expec-
ted to take place as tensions
remain high between Iran and

the United States due to the
latter's military buildup in the
West Asia region.

The last indirect nuclear
talks between the two countries
were held in May last year in
Rome, just weeks before the
June strikes by Israel and the
United States on Iran's nuclear
facilities. Xinhua

Nine Kkilled as dump truck plunges
into ravine in central Philippines

MANILA February 4

Nine people were killed after
the dump truck they were
riding in plunged into a ravine
in Negros Oriental Province
in the central Philippines on
Wednesday, police said.

Police identified the victims
as male government employees
who were traveling to conduct
field work for Bayawan City's
agriculture office when the
crash occurred on Wednesday
morning.

Initial investigation showed
the dump truck, which was also
carrying five drums of crude
oil, suffered brake failure while

navigating a sharp descent.

Police told local reporters that
the driver lost control, causing
the vehicle to smash through a
concrete safety barrier before
tumbling more than 50 meters
into a ravine and landing in a
river below.

Police said that emergency
teams from the local fire depart-
ment and rescue units rushed
to the scene and extricated the
victims from the mangled wrec-
kage. The victims were taken
to alocal hospital, but were all
declared dead on arrival by the
attending physician.

Xinhua
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Public Notice for Elimination of Violence

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.
2. Not encouraging, supporting, or assisting “CRPH”, “NUG”, and “PDF” terrorists, who are intimidating and killing people and committing destructive
activities, is to protect the lives and property of the general public.
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 of innocent people.

Weight-loss jabs ‘causing surge in gallbladder removal surgery’

- -

Weight-loss jabs may be be-
hind a rise in gallbladder re-
movals, doctors suggest.

The NHS in England carried
out 80,196 gallbladder opera-
tions in 2024-2025 the highest
number in the past decade and
a 15 percent increase on the
previous year.

Surgeon Ahmed Ahmed,
president of the British Obesity
and Metabolic Specialist So-
ciety, said ‘more and more' of his
patients having these opera-
tions tell him they have taken
weight loss jabs.

Tomatoes and fruit could be
stripped from pasta sauces and
yoghurt under Labour’s sugar
crackdown, supermarket bos-
ses have warned.

Government plans to label
thousands of products contain-
ing sugar as ‘unhealthy’ would
encourage manufacturers to
replace natural ingredients
with artificial sweeteners, food
chiefs say.

Last week, health officials set
out new plans to crack down on
junk food including an update
to the classification system for
what is deemed healthy and
unhealthy.

The new methodology would
mean ‘free sugars’ — released
from fruit and vegetables when
they are pureed — would be
placed in the same category as
salt and saturated fats.

But food bosses say including
free sugars in the calculations

-
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The medications, called GLP-
1 receptor agonists, were first
developed as a treatment for
type 2 diabetes. They work by
mimicking the hormone GLP-
1 to regulate blood sugar and
insulin levels.

A number of the drugs are
recommended on the NHS to
help people lose weight, includ-
ing semaglutide, under the brand
name Wegovy, and tirzepatide,
also known as Mounjaro.

One side-effectis anincreased
risk of gallstones, which are
hardened deposits of digestive

fluid in the gallbladder.

But, rapid weight loss, a diet
low in fibre and high in fat, and
obesity can also lead to gallsto-
nes.

Mr Ahmed said: 'We don't
know whetherit's the injections
that are causing the gallstones,
or is it because the injections
are causing rapid weight loss,
which then in turn causes the
gallstones?

'Clearly this area needs fur-
ther research to find out if it's
causative or not.'

James Hewes, a Bristol-
based consultant surgeon who
also specialises in obesity and
bariatric surgery, said: 'Anec-
dotally, we are seeing more pati-
ents presenting with gallsto-
nes.

'Often, it's difficult to know if
that's related to the injection, or
whether they had them origi-
nally but weren't assessed
properly beforehand.' It comes

after the medicines regulator
updated its guidance on GLP-
1 receptor agonists to include
the small risk of severe acute
pancreatitis.

The Medicines and Health-
care products Regulatory Agency
said the illness is a known but
infrequent side-effect of these
drugs, and can be particularly
extreme in some cases. It causes
the pancreas, the small organ
behind the stomach that helps
with digestion, tobecome swollen
over a short period of time.

While most patients start to
feel better within a week, others
can develop complications.

According to the NHS, one of
theleading causes of pancreatitis
is gallstones.

Eli Lilly, which makes Moun-
jaro, said its patient information
leaflet warns gallstones are
a common side-effect when
the drug is used for weight
management, and may affect

Tomatoes and fruit could be stripped from pasta sauces and yoghurt
under Labour’s sugar crackdown, food bosses warn

would encourage companies
to strip out natural products.

Stuart Machin, the chief exe-
cutive of Marks & Spencer, said
the plans were ‘nonsensical’,
the Sunday Telegraph reports.

He said the proposed change
‘encourages us to remove fruit
purees from yoghurts or tomato
paste from pasta sauces and
replace them with artificial
sweeteners’.

Meanwhile a spokesman for
Mars Food & Nutrition, which
makes the popular Dolmio
pasta sauces, warned the rules
could have ‘unintended con-
sequences for consumers, such
as vegetable and fruit purees
and pastes being replaced with
ingredients of lower nutrient
density’.

Health officials are now con-
sidering whether to use the new
classification system, officially
called the Nutrient Profiling

Model (NPM), for the junk food
advertising ban.

This means that products
containing fruit and vegetable
purees couldjoin crisps, sweets
and biscuits in the ban on ad-
vertising between 5.30am and
9pm.

Kate Halliwell, the chief sci-
entific officer at the Food and
Drink Federation (FDF), said
companies would likely consi-
der reducing the amount of
fruit and vegetables from their
recipes in order to escape the
restrictions.

She said: ‘Given the majority
of the UK population are alre-
ady struggling to reach their
recommended five-a-day and
daily fibre intake, we're concer-
ned that an unintended conse-
quence of this policy could be
that it makes it even harder for
consumers to achieve this.’

A spokesman for Asda said the

plans would ‘confuse customers,
undermine data accuracy, and
slow our progress helping cus-
tomers build healthier baskets,
aligned to our 2030 healthy
sales target’.

The overhaul is part of a
wider crackdown on obesity
and forms part of Labour’s
10-year health plan.

Mr Machin added: ‘What
we've seen so far on the NPM
is nonsensical - not only does it

up to one in ten people.

It added that gallstones and
gallbladder infections are
uncommon when the drugis used
to manage type 2 diabetes, and
may impact one in 100 people.

A spokesman for Wegovy
maker Novo Nordisk said GLP-
1drugs 'are a well-established
class of medicines, which have
been studied rigorously in cli-
nical trials'. According to Novo
Nordisk, acute gallstone disease
was reported in 1.6 percent of
patients, which led to cholecys-
titis, or inflammation of the
gallbladder, in 0.6 percent of
patients.

'For this reason, acute gall-
stone disease s listed as a'com-
mon'potential adverse reaction
for Wegovy in the product's UK
SMPC (product summary) and
should be considered when
patients are being evaluated
for this medicine,' it said.

Mail Online

completely stretch the defini-
tion of “junk food”, it also causes
real confusion, never mind
more bureaucracy and regula-
tion.’

A Department of Health
spokesman said: ‘Most children
are consuming more than twice
the recommended amount of
free sugars, and more than one
inthree 11-year-olds are grow-
ing up overweight or obese.

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

reaction.

CHEMISTRY

(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 3d transition elements are silvery -white.
(j) Aradionuclide is an atom with an unstable nucleus which has excessive energy.
. 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

. 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
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(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) When two electrons are in the same orbital, which property must be different for

D. None of these

them to comply with Pauli’s exclusion principle?
A. Mass B. Spin
(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  D. Gamma ray
(g) The number of unpaired electrons present in the Cu*ionis ___.

C. Charge D. Energy

D. Nucleic acids

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.

B. Pressure C. Concentration D. Colour

SECTION (B)

A. Temperature

. 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.
(ii) 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-1, 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.
Classify each equilibrium system as either homogeneous or heterogeneous. Give
reasons.

(A) 2Hg(l) + O,(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?
(ii) 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)

(d) (i)

(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?
Sketch the structure of 2, 4-DNP.
Describe the acid-base properties of water in the Brgnsted-Lowry framework.
Calculate the concentration of hydroxide ions which are runoff from a coal mine

(iii)
(c) (i)

(ii)
with a hydrogen ion concentration of 1.2 x 10* mol dm™. Is this solution acidic,
basic, or neutral?

OR
What are the conjugate acids for the bases, NH,", NH,, and CH,COO-?
Calculate the pH of a buffer solution containing 0.10 mol of methanoic acid (pK,
= 3.8) and 0.01 mol of sodium methanoate per dm®.
004040 J5 3> |
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6. Answer All questions. (15 marks)
(a) (i) 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?
(i) What are the metallic properties of the transition elements?
(iii) Which element in the 3d transition series has the highest possible oxidation
state?
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 = (+)
(ii) 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 dm3, 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?

(a) (i)

() ()

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(l)
(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?
(ii) 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?
wooodoleergdiddod Beodeoiopdiqdias ododBeanl elgadooniean melggpian
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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'/em? s}/mol sY/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 ()  (gCc (B (¢)C (D (gC (h)A (i)D (D
SECTION (B)

4, Each 5 marks x5 (25 marks)

(a) (i) Electron-deficient molecules can accept an electron pair from a molecule bearing

a lone pair electron. e.g. BeCl,, BF,, AICI,

(ii) 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) + CL(g) — 2HCl(g) slow
H,(g) + CL,(g) 1Y 2HC(g)
(i) Volume of HO=40cm*=40g

AT=T,-T, =205°C-220°C=-15°C

c=4.18 Jg'eC!

q=mcAT=40gx4.18J 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)

At t =0, [Alp = 2.00 mol dm=, At t = 120, [A], = 1.76 mol dm™

fast

(c) ()

A[A] = [Al; - [A], = (1.76 - 2.00) mol dm™ = - 0.24 mol dm™

1, A[A]__1,(-024moldm®) _ 3 § e
2 A 2T 1205 J 1.0 x 10° mol dm* s
(ii) (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).

rate =

(d) (i)

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

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

(ii) Greentechnology 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, 2**U, #*°Pu.

(ii) Caesium-13T7 isused 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.

(iif)

NO,

N
H

(e @ + conjugate pair +
H,0() + H,O() = H,0"(aq) + OH" (aq)

ON

base 2 acid 2 base 1

conjugate pair

acid 1

(or)
The acid-base conjugate pairs are (1) H,0 (acid) and OH- (base) and (2) H,0+
(acid) and H,O (base).
(ii) [H*] =1.2 x 10* mol dm"® [H*][OH] = 1.0 x 107

[OH] = 1-0[;1{‘;'” = LOXI0% - 8.3 x 10 mol dm*
2x

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

OR
(c) (i) The corresponding conjugate acids are NH,, NHJ, and CH,COOH.
(i) HCOONa(agq) — Na*(ag) + HCOO<(aq)
HCOOH(aq) =2 H(aq) + HCOO(aq)
[HCOOH] = 0.10 mol dm™3
[HCOONa] = [HCOO] = 0.01 mol dm™®

K =[H]HCOO] [HCOO"]
a CO

-log K, = -log [H] _IOE[HCOOH]

. 001
pK, = pH - loglg01] pH=pK, + log [gg]=38-1=28

6. Each 5 marks x 3 (15 marks)
(a) (i) Secondary alcohol can be used to prepare propanone.
CH3;CHOHCH; + [O] M CH;COCH 4 + H,0
2-propanol propanone

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

(i) (A) CH; (8) s o
CH,CCH,E—H OH-CHZ-CHQ-(f—-(l‘.I‘—OH
CH, CH,4
OR
40340 J9 9§ >




»
w | 9-J-Jos6

coplsandasion | J9

> Q0540 |G $3>IOD

(a) (i) (A) methanoic acid and butanol

(b) (i)

(c) (i)

7. Each 5 marks x 3

_HiS0s HCOOCH, + H,0
butyl methanoate

HCOOH + C4H,OH
methanoic acid butanol
(B) propanoic acid and propanol

CH4CH,COOH +  C3H,0H .,_Hzi CH;3CH,COOC;H,+ H;O
propanoic acid propanol propyl propanoate
The boiling point of ether is much lower than alcohol of similar molecular mass
because of no intermolecular hydrogen bonding between ether molecules.
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.
The metallic properties of the transition elements are: malleability, ductility,
metallic lustre and high tensile strength.
(iii) The highest possible oxidation state of 3d transition series is Manganese (Mn).
2Cl(g) + 2H,0(g) = 4HCl(g) + 0,(g) AH = (+)
The forward reaction is an endothermic (heat absorbing) reaction and the reverse

(i)

(ii)

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.

(ii) [H S] =0.184 mol dm3, [52] = 0.054 mol dm™, KEq =2.270 x 10
2HS(g) = 2H(g) + S,
_ 1S, . _ Ky < [HS]
HP==a_"_2-
eq — [H SI? l-[ z] [S!]
3 2
[IIZ}I 2270 x107 = (0.184) ~0.1423 x 10%
0.054
[H,] =+0.1423 x 1072 =0.0377 mol dm™®

(15 marks)

(a) (i) g

(a) (i)

H—O0—H g

<109.5°
bent/V-shaped

H

OR

It consists of 4 electron pairs around the central atom O. 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°.

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

(ii)

: F—P—F !
: F—B——F LR
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.

(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

(ii)

highly electronegative atom (F, O, or N).

(b) (i) H

(c)

H—C—H(g) + 20=0(g) ——> 0=C=0(g) + 2/0&)

H H
H

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.

(i) Repeating unit of terylene

0 9
—(—e— (- ———(0—

AH for bond formed

(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.

Fhkkkhk kA kA hhhkhdhd

GL?S@O']GQ g% (o) 530% a?aaioeo'ej G@;%@:nso ooo“:néasogog 02662 gogtq. @én%o%
c[ga3qepdaB02003 ga:c0pSaneomedlnd(madfeudad egBaoédlonudi Grade 12 evoneua
[ggo8:00325¢ 39:;% (9)0§:03 8207603020200056| 328:(0)9§:320:05:8N 0EIDCEPIYPIO?

nH méefc)o% & a;’emmo 3308 030360303 00630073 @3 mcw&@&ﬂm(ﬁu

2o8: C\%CYSG@S%?G% (0308(g8:320: @8 Chapter 1 Chemical Bonding and Intermolecular
Forces 2082§:05¢ SECTION 1.1 1.5 3208 copouo[3: e(gadqeaon cegsia me(gqpionnagE
[g&loncBu

:20oSndgpiae(og0: bond @&GOT?S;@E molecular structures and shapes coga3cl
23§8Ec0q§ 32510503 c6d(genoon:(§: capaneodanatconteocdilonudi

3280 |5)$200e0) Lewis structure eeao0: qﬂ& unshared paired electrons Gogog
[§pS0&(g:as0905 molecule §, element o3&z octet rule 3305 §9(8: [gpSqepSgdoloopSi
(H, 026027 2 electrons & share 0950'19@”]

Valence Shell Electron Pair Repulsion (VSEPR) theory

VSEPR 23338306 shape 03 2§ ¢§:8320305 - molecule ¢, Lewis’s structure o3 a3l
Central atom o3 0§:§c403 electron pair o3 cqo05dli Electron pair €, geometry o3 qpegdl
e§o0dadi3250860 Molecular Shapes o3 8§ ¢8:663(ge0:8&¢o(gdcloopdn

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

Number of
bonding pairs
Type and lone pairs e(ff;:;itrya?:s Molecular shape Example
around the P
central atom
180°
AX, 2,0 Linear X Fan BeCl,, CO,
linear
X
B 120°l/’|
triangular planar
AX, 3,0 ; A BF
4 t [ pl 3
(trigonal planar) X/ \X
triangular planar
K
i
triangular planar X O X
AGE 21 (trigonal planar) ° 50,
<120
benUV-‘:haped
‘1 109.5
AX, 4,0 tetrahedral \\\m“ o CH,, CCl,
tetrahedral
\\“\\\\
AXE 31 tetrahedral / NH,
X <1005
trigonal pyramidal
IR
AXE, 3.9 tetrahedral T H.0
<109.5 2
bent/V-shaped

Note: Symbol E represents the number of lone pairs of electrons.

Chapter 2 Energy Changes in Chemical Reactions ¢o-

g8:mEc[goiad(ge:e a0eonnonepigp:(gdean energy transformation, Law of conser-
vation of energy, Chemical energy §§2005a8€20p5 20607000 203 §2300p900026p530lm
og8greciadial corghiciqpiod ofgalCepdfgdcloradu 0003@@5 >8990 e203{gjoged:
qr.) § QDOSQSOQé qP GL Chemlcalenergy@f) ?’J Qm@§ 85 338@)03(208@5 ]QS(D@E Q)O')
e[god:adeeny [gdedlomocodlonudi

[gEogéiaaao:d 6cdaede096903(g g8 [GEogdiandeoie e205(g|ge:(gdedl[gés 38
070006077 spontaneous §& non-spontaneous reaction 03 20602006gP: 33§00z (agqeddi

9308@@83@560“;‘?0} q;(ﬁo(fm% system {o)q;&)l qé:%ﬂo%o)ﬁsq;c}axpo% surroundings
(08:09€)03 2005¢05clonudil Reaction [§8o3sud0ud system mes surroundings 00333
2208:00:00030905 & exothermic reaction c3esl[3s surroundings 905m 3200308006E
®§p5:322:(g¢ @wOG020) reaction 6opo3 endothermic reaction o 2003¢9ode(opE:
B eonzqeo [gdclonadi

S?RG@O&SC\SRG@O(? mo%@é:@o%ﬁmo%@ém mo%ﬂ)é'é@&GOT@egqjag?éd;an
0@24p: 6[gqE:000568 0@ (0)0803 cudgeotontendl ABogod: 0gadgiEionodernd capayd
conzeecdolonadi

Is this reaction exothermic or endothermic? 2H,(g) + 0,(g) — 2H,0 (l)

Given: energy required to break 1 mol of 0=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

0903(g[gE:qp:92 306[go:c508E200553E 6200 thermochemical equation gpso? e8¢
q§ c33280loruBi Thermochemical equation gp:

(i) C(graphite) + O,(g) — CO,(g)

(ii) CH_ﬂg) +20,(g) — CO,(g) + 2H,0(1)

AHY
AHY

= -394 kJ mol™
=- 891 kJ mol™*

s JB 94> |
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(iii) C,H,OH(l) + 30,(g) — 2CO,(g) + 3H,0(l) AH? = - 1367 kJ mol?
(iv) 2C(graphite) + 3H_(g) + ¥20,(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™*
@509_;pgé:qp: enthalpy m@@s(ﬁo%n%%fﬁe@%é:m%&soocﬁ calorimetero%aao%:@@:
AT co%@cr% o%&:mo%&d]mcﬁn o%@oa&ao@ q = mcAT a%w@&:o% saa'?:@lgj (Enthalpy

Change) 0% 03053)0588&¢2 [¢8clonudi e§o6(gadea? [3pde&Eclonudi
Enthalpy cycle a%cscp omcogogcﬁqlcﬁcp?o enthalpy change of formation & § enthalpy

change of combustion o%?oarﬁ%qo;%osogﬁcoé G@@ﬁecxpcqléom 83 dlonudi
(eg:)og(‘rssﬂrﬁsp(p physical states qp 213206(go:cd(gE:a88 qpaendongp:s, units sogadcopS:

pued- Ca!culate the standard enthalpy change of the decomposition of calcium carbonate;
CaCo,(s) — CaO(s) + CO,(g) using the data given below.
AH{ [CaO(s)] = - 636 kJ mol AHZCO,(g)] = - 394 kJ mol*
AH? [CaCO,(s)] = - 1207 kJ mol-!

CaCOy(s) |———*

AH{[CaCO, fs)]\

Ita (s) + C (graphite) + -v() (g}l

AHP
......... += | CaO [s) +CO,(g)

/xﬁ” [CaO (s)]+ AHY [CO. (2)]
+ Route 1

------- + Route 11

By using Hess’s law, Route | = Route Il
AH{[CacO(s)] + AH= AH?[CaO(s)] + AH[CO,(g)]
(- 1207) + AH?= (- 636) + (- 394)
AH! = + 177 kJ mol
Chemical Bond 058203(§038 2360708 chemical bond 082488 c3a2803g8:32803
bond energy a%so?crs bond enthalpy C\?: ealolonudi a:ecrf)cr}msc:? E @é&mcﬁu Bond
breaking 320205 E 09§3:03 plus § e65(g[8: bond making 320305 minus §, c6S(gclerodi
Chemical bond 082320305 e2050pS: ([Godeoad(gé:3, (4dedl[gé:0dmogad Baado}
energy UHDCB’)OEé: mogcmao%n’ﬂémo% 656@382 ::Sﬁsﬁ;c@é]mcﬁn GC\?O’{]@S%:?%DQPS
copmyi€oon gl
Chapter 3 Chemical Kinetics: Rates of Reaction ¢oeco2) chemical reaction oo&?
reactant ma4 product 33[§de(goE:cd0)ms] 6s:602:0) 6[Go:cdefocd [§§soope(golicde
coés?ld]mu%u 3(\%(}?8%}6@983(\3%@080? :Iaaﬁé%ﬂsotﬁm&cg(ﬁqoa(\%ogqa ﬁ%z&%mqﬁma
SleoSi Dynamite adlodap(g8: 3a00:300¢p: 08234581 adegroncd(gls coqpaddEenypabonn:
qp: 03050036500 0gp§ 38:0n6s sd0r00T0§(03000p5 3208 3205:08:6005(g[§dyo:
(0302203 60, q92(gB0lonudi @205(g|gdsa¢ 005E0RY RLEIEIGP:EE GEYMEI§P0R
0g05con:e003dlaopdN
Rueo- 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(agq) — ZnCl,(aq) + H,(g)
dmol _ 4 46 mol
6538 g
reaction time (in seconds) t=2 x 60=120s

mol of Zn =30 g x

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

Qeconéadjqj:e reaction rate 03 005]i5&E008 rate ¢ units cogud mass per time,
volume per time, concentration per time s3(Js3aqj:¢j: (§8&Eclooudu Rate of reaction o3
20§p§pd:4603[gaoen reactant c33a6(g6 324168 305(8: concentration cogppgpSaogaion
(g8c3 minus sign §, c63[gaoocdi product o3 336(g56)¢ 324]8$,0305(8: concentration gp:
mm@@c@ plus sign $ GGS@OD‘DO% ::3?11;1?9@56]03(.15" Calculation ¢ aaogz-a::@@ minus
sign o3 copdogionadgindad c3aade(ngo8: B gotcopdadleadi

Chapter 4, Chemical Equilibrium 203(gjgje(g 03 capcooagié- saqp:eurn codeadogaiesdd(g)
(8€: (one-way process) (4805 4p:((03(8: 224, 00e07p 2[g§ae0pdes05(g|[g8: (reversible
reaction) 603 [§8(036looudn 338e005(g|[gE:e03¢0 forward §, reverse reaction ecgcloées(G
w&:ydodsdaq &8:c0p 0p3og0i07m3l gefg (equilibrium) 03 cepad§clorudi 333giegen
forward reaction §, reverse reaction cogu §80n§(gEie§od crpBadadicans, sondaond
[g8g2:e503 dynamic equilibrium o8 s0o5¢o3eslealGlonudi

Reactions 60261 physical states cogaag) mSm:mé:ws@(?é mém:mé:au;;o%wc@
homogeneous §, heterogeneous equilibria copo3 2005 9odeuS(gonodaecdi 20§ 8n:d,
Alo€aB&ze(god:adgéiecymn gle(gemadl 0Sespadegpia? 2§9§:epen Le Chatelier's
Principle 022 acp§305:0& 0o

Concentration effect, Pressure effect or Temperature effect :>89g8:803 ooce:gm0308
6aQaunc0:60c3dlonudi 2008eapadecdadaacgad guesgps copayadiqpie cgsde
?00%(,3 GCDCD’J@ G@&%O’)OSGO)Q% @56]0’)(15"
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methanol production qp:o?g ﬁﬁsmq& we@a@cqqﬂ? G@S@GU:CO'J::DC\?L) 32620:805 a?)?ﬁf.):mé
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Homogeneous & Heterogeneous equation gp:3acRod equilibrium constant K, on§8:gp:03

rate = =0.004 mol 5™

eqo00:e3(gonadadlendi Chemical equilibrium 03894, gjefgadd:en K., 0% molar concen-
tration 33‘3@(5 K. ‘?{5 gaseous equilibrium :390303 K, am[§§ GOS@GO:GDOSQQ@@S:
200588 epogagPiacops: 6(ggE:opndgdconieacdilorudi
Chapter (5) Acid-Base Reactions [§&JloouSi Acids and bases theories (p) 203 02&[gogozen
(g83lonuSi Arrhenius Theory 2093 H* ions & OH-ions P 203 :fac@asj acid-base 0328403
330590300‘3 9@33 :Sﬁan:\%aaad]mcﬁu Strong acid q weak acid ‘L dissociation equation
3 9§mEgd Gepo:ew3(goodaeo(gdclonudi  Brgnsted and Lowry Theory aaqadagE
proton 2360705 H' ion 60:&&e1 0058&8Ee0d 326(gde) 2890S B conie(0goE: B§R Baad
SloouSi Brgnsted and Lowry Theory o3 @2a[gs)) The concept of conjugated acid-base
pairs 03copd:  gueogPiaé @8goudgEicodionoda§adclonudi  Lewis acid-base theory
26077 acid-base 38900303 GeSc8ay: 536103 ions cul§) & pair 00358 ¢1 wode0:8EH
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e.g. Calculate the pH of an aqueous solution containing 7.3 g HCl per dm?,

(H=1,Cl=35.5)

Answer: molar mass of HCl = 1+ 35.5= 36.5 g mol™*
738 —02mol, - 0.2mol _ -3
mol of HCl = 36.5 g ot mo [HCl] = e 0.2 mol dm
HCl(ag) — H*(aq) + Cl(aq)

0.2 mol dm 0.2 mol dm™

pH = - log [H'] = - log 0.2 = 0.699
Baego0d acid G(‘\_[Sqél base cqBapSodef|n3¢ ionisation 36(0328:03 Gapanend
Bolon basicity of an acid § acidity of a base 20600200603 §Esc0E:00E[GEER 32
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pH 00§8: soppdaopaac(ogodiqlicoga?d  sontg0e0gpes, 303jiae6(0381000500 6fgadorod
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Series 9 & §002:20p332805 V06 Series 03 GAYAXAFP(YSlodLSi Voow Series (,,Sc
1,Zn) 03¢ transition elements 20 3 dlo&dlonudi A3[g8ee (00) 90905 Boondeed(gdlee:gd:
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33&: (9) 602 Organic Compounds and Macromolecules [§&Cloocdi 8zea§:60
organic compounds 603@50§ ethers, aldehydes, ketones, carboxylic acids, esters, amines
& amides cope| 3pSc0t046 (nomenclature) §, preparations, properties and uses 6303
6o0gPgR 6paua3§cooq o (§8Clonudi Ethanol ¢ 3a0(g|s) organic reactions 332203320305
summary 03 ee5(geuzcon:clonudi 63256 86 [366dlE: 0rd9g)E:8320905 organic reactions
qp:03 3(038(038eqpo00:6000E (3018 Badogidlorudi eoce:ge(galeapop Reaction
3BOR0D 66:620066:98:4P200p0 6350 §06203(g|[RE: capecayE 3¢05(gndaepS [gdclorud
Ga'aaﬁquﬁ B&G{ﬂé: méaﬁ]&:gaaog(ﬁ USES r)%e@afécwﬁméa Gspsogzgfeﬁs’) 080?]996@3%
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s003c0a5(G: organic compounds cogé) functional groups 60303 chemical test §, 3(g0:07
reactions QfP:O% @mﬁ:qp::?és@%@so:mﬁ):(ﬂmtﬁll C%@LD’.):GOS@EH(YS%’J:O% GCD%’.)@O G(\;J(Y{]é
c[gsBorode0q§ Functional groups qp: chemical test equations qp:a¢ 6o §g1050303
qEtcodago eg000:00058c3clonudi

Organic compounds gp:@ functional groups Gogo3 20039 0560:&Ee200 spectroscopic
method- 60pc0o8320905 Vooedigo electromagnetic radiation and electromagnetic spectrum
03 6apaua3§con: 69(gdclonudi Electromagnetic radiation &), wavelength, frequency 033,
energy s00503033/0303 23§ go:c0pSeocddlonudi

Organic compounds GCYBEL functional groups cf.:) spectroscopic techniques asq"]'t:qcl’[:%
pee&Ealoncdi 338000 Infrared spectroscopy o8 6apaooaeo(§dB: IR spectroscopy 31_
principle Molecules q; IR radiation 0% interaction @5@01@5 molecules oo IR radiation
g6:3&ad0d0s(§: molecular vibration @5@0’[‘6@@5 0205033 GC\)(\?D?GSOD’J QoS (g4l
o051 (gdedlcooo) vibrational frequency oo bond strength § masses @cdlwoopS(g:
6[god:ades0lonudi 980acdadoy frequency o molecule ¢2§0p @2050p8: 36105 groups
cope0l @0npd(3: [§Seclopma0p0d frequency 00§8:0333¢ 8 functional groups copod gpeg
&&eo[gdclonudi

Molecules :aogsi IR active % IR inactive c%:pé Molecules qusﬁ dipole moment changes
GOT(;{O’)é@B— dipole moment changes %_?3.’)3 IR active dipole moment changes 9?15}(915
IR inactive (g&clorwdi gows N, molecule 2o dipole moment changes 6§opaacz05 IR
inactive [§8cloooSi CO molecule aoeony dipole moment changes §o3320305 IR active
[glonudu

Propanone &, IR spectrum 03 6oapao203a@e3| C-H &, C=0 functional groups o34 absorption
band Gog03 2980 cm™ § 1700 cm™ 03¢ 6o §&Eclorudi

IR spectrum GOQO% GOYOOOEPEO m?eug[gcoozcr) characteristic absorption band %,
band intensity 03 Table ¢o(gooco000:0lon051 @203 3225:(g|e) 986 @3a80pEclogean
IR spectrum gp:6& oBodadEeapayooniepSadayé functional groups, wavenumber, and
band intensity or%o% mr@&:mo&:ﬁﬁm%&ﬂwﬁu

Table Some Characteristic Infrared Absorption Bands and their Intensitie

Classes of compounds Bond | Wavenumber (cm™) | Band intensity
Mcahiols, edhers;jexter, c-0 | 1050-1410 strong
carboxylic acids

alkenes, aromatic compounds ¢=C 1620-1680 medium, weak
::t‘:i:sc:f;z:;’:c Zlgzzydes’ C=0 | 1650-1750 strong, sharp
alkynes Cc=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, mediun

809‘3333:@@ ethanol, ethanoic acid, ethanamine c%s‘l infrared spectra 6080% [=lablab)
005a36¢E 3400 cm?, 2950 cm™ o3¢ OH & CH stretching vibration o3 eog &&dlosuSi 3200
cm™ ¢o acid OH stretching, 2950 cm™ ¢o CH stretching, 1700 cm™¢o C=0 stretching 0303
c0p §62[g&Clorcdi Ethanamine ¢, IR spectrum ¢> 3400 cm™ ¢o NH stretching, 2900 cm™
o CH stretching 6303 cop §6¢2(§60lorudi OH, C=0 0323 bond polarity [§Eay€ absorption
band ¢}, intensity copS: qpeo(gdclooeSi Hydrogen bond [ydeclee(ogo¢ bond polarity
qp:(3: absorption band ¢ intensity copS: [§EcononuSi Peak oncopS: broad [gd¢o(gdolonudi

Macromolecules 5602 natural and synthetic polymers coge), examples cogoB 23§
a92(gdclonudn Monomers gp: colé:00(§: polymerisation [gdeolcoagadcopd: cud{geoscon:
Clonudi Polymerisation process ¢ addition polymerisation process 03 3§go:copSepo
[g8clonuSu Addition polymers coge, oaBoog3gpied @ead:08eepadcopd: 23§coniqeo
[§8clonudi Condensation polymerisation ¢> monomers copon 324jse003 functional groups
804z olo€(G: polymerisation [¢8{G:03323] repeated linkage 03copd: 23§ 2:c0pSqen{gddlonudi
325:0808¢ 0aB20g3gpa3c0pdt ©05a0:a3§qeo [gdclonudi

Plastics and environment $26027 0co050008303:(g|[5¢:6(030¢ [§decl o) [Jacogogp:
G&:0303 cagpageedaa0305 recycling plastics § degradable plastics 0303 c003005a5:9(3:
ocoodemde[ngpé vodosaqEpdpodien’ cagpyie(gqE:&eps spdicodigpia? a8§con:d
c3380looudi Recycling symbols gp:o’ §2:00p5a8§3c3cloncdi

Chapter 03¢&:95 60:00:0) review questions gpsi exercises qp:&S problems gpzo3copS:
6206203PgPE00000:8 c3addlorudi
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