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January 4.

throughout the ages.

H.E. Mr. Daniel Ortega Saavedra and H.E. Mrs. Rosario Murillo,
Co-Presidents of the Republic of Nicaragua send Congratulatory Message to
Senior General Min Aung Hlaing, Acting President of the Republic

of the Union of Myanmar

On behalf of the Government of Reconciliation and National Unity of the Republic of Nicaragua, our people, and ourselves, we extend our warmest and most

fraternal congratulations to you and the brotherly people of the Republic of the Union of Myanmar on the 78" Anniversary of your nation’s independence, on
Nicaragua deeply recognizes and values the rich cultural heritage, spirituality, and fraternity of your people, pillars that have sustained your national identity

Our best wishes join those of your people on this national holiday, with the aspiration that the path forward will be illuminated by understanding and well-
being for all the families that make up the beautiful land of Myanmar.
We reiterate our commitment to strengthening peoples of friendship, solidarity, and mutual respect that unite our Peoples and Governments.

Receive, Brother President, our fraternal and revolutionary embrace, with the affection of the Nicaraguan people for the beloved People of Myanmar.

Ngaputaw Township sells 70,000 viss of soft-shell crabs to Yangon market

BNy FOFNIS I-_

NGAPUTAW January 7

“Local fishery entrepreneurs from
Ngaputaw Township of Ayeyawady
Region supplied 70,000 viss of soft-
shell crabs to Yangon market,” said
Daw Myint Myint Htay, the owner
of fishery product trading depot in
Ngaputaw Township.

In Ngaputaw Township, a total of
70,000 viss of soft-shell crabs were
sold to the Yangon market within one
month.

“Yangon market has been purchasing
more soft-shell crabs than before.
Compared to the previous month, we

exported and sold up to 70,000 viss this
time. As exports to the Yangon market
increased, the current soft-shell crab
price has become stable. Most of the
soft-shell crabs from this area are
mainly exported and sold to the Yangon
market,” said Daw Myint Myint Htay.
Local traders from Ngaputaw Town-
ship sell Ks-17,500 to Ks-35,000 per viss
of soft-shell crabs. Trading of soft-shell
crabs help local fishermen, businesper-
sons, truck drivers and freight workers
earn increased incomes for improve-
ment of their livelihoods.
SMK

TR
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Mawlaik District plants more than 2,000
acres of kidney bean as cold season crops

MAWLAIK January 7

Based on agricultural data of the
Mawlaik District Agriculture Depart-
ment stated that local farmers have
planted more than 2,000 acres of kidney
bean as cold season crops in Mawlaik
District of Sagaing Region.

During the 2025-2026 winter crop sea-
son, Mawlaik District targeted the culti-
vation of 9,170 acres of kidney beans.
Planting began in October last year, and
as of today, 2,086 acres have been culti-
vated — 68 acres in Mawlaik Township
and 2,018 acres in Phaungpyin Town-
ship.

“This winter crop season, we planned
to grow over 9,000 acres of kidney
beans in Mawlaik District. So far, more
than 2,000 acres have already been
planted. We are working to ensure the

full target acreage is achieved. To help
farmers improve yield and quality, we
are cooperating with them to provide
quality seeds, necessary inputs, and
post-harvest technologies,” said Daw
Kywe Kywe Hlaing, head of the Mawlaik
District Department of Agriculture.

For the 2025-2026 winter crop season,
the district’s acreage targets include
2,135 acres in Mawlaik Township and
7,035 acres in Phaungpyin Township,
totalling 9,170 acres.

Farmers in Mawlaik District are
receiving awareness support from the
township Agriculture Department to
expand acreage, improve yields, adopt
GAP (Good Agricultural Practices), and
use quality seed varieties with higher
productivity.

SMK

Bogale Township sends large
volume of Acantopsis to Yangon
market last month

BOGALE January 7

“Local businesspersons from Bogale Township of Ayeyawady Region supplied
alarge volume of Acantopsis to Yangon market,” said Daw Su Hlaing, the owner
of fishery product depot in Bogale Township.

During the month of September last year, only 60,000 viss of Acantopsis fish from
Bogale Township were sold to the Yangon market. However, a total of 75,000 viss of
Acantopsis fish were sold in October. Acantopsis fetched around Ks-24,500 per viss.

“In the past month, fish and other aquatic products — including Acantopsis
fish — from Bogale Township were exported and sold to the Yangon market.
Among them, up to 75,000 viss of Acantopsis fish were sold. Most of our aquatic
products are mainly shipped to the Yangon market. At present, Yangon buyers
continue to place orders for Acantopsis fish from our area, and with the increasing
volume of trade, things are going smoothly for both workers and traders,” said
Daw Su Hlaing.

As exports of Acantopsis fish and other aquatic products from Bogale Township
to the Yangon market have improved, it is learned that vehicle rental services,
fishery workers, and cargo laborers are also benefiting from better job opport-
unities. SK



(036 1 8-1-2026

Farmers grow more than 4,000 acres of chic

MONYWA January 7

According to the statistics of
Monywa Township Agriculture
Department of Sagaing Region,
local farmers planted more
than 4,000 acres of cold season
chickpea in the township this
year.

For the 2025-2026 winter crop
season, Monywa Township
planned to cultivate 17,790 acres
of chickpea, and planting began
in October last year. As of today;,

4,493 acres have been planted,
according to local reports.

U Soe Thet Aung, Head of the
Monywa Township Agriculture
Department, said: “We planned
to growmore than 17,000 acres of
chickpea during the winter crop
season in Monywa Township. As
of today, more than 4,000 acres
have already been planted. We
are working to ensure that we
meet the full planting target.
Chickpea cultivation has been

increasing year by year. To
ensure good yield and quality,
we are working together with
farmers by providing quality
and pure seed varieties, nece-
ssary inputs, and post-harvest
handling techniques.”
Farmers are cultivating
Yezin-8 and Yezin-11, varieties
suitable for the region and
known for high yields. It is
learned that the cost of culti-
vating one acre of chickpea

exceeds Ks-300,000.

During this winter crop sea-
son, the Agriculture Depart-
ment has been working with
farmers to provide quality
seed varieties, necessary in-
puts, and post-harvest tech-
nologies to support improved
yields and crop quality across
various pulse crops. The depart-
ment is also conducting aware-
ness campaigns encouraging
the use of Trichoderma bene-

Local News |19

ea in Monywa Township

ficial fungi during pulse culti-
vation, in cooperation with lead
farmers.

Sagaing Region is the largest
pulse-producing region in the
country, and farmers grow a
wide variety of pulses as a major
crop. Because the region is sui-
table for both primary and relay
cropping of pulses, farmers rely
on these crops as an important
source of income.

SK

More than 180,000 acres of sesame harvested in Yinmabin District

YINMABIN January 7

Local farmers have harvest-
ed 183,719 acres of sesame
planted in monsoon in Yinma-
bin District of Sagaing Region,
according to Sagaing Region
Agriculture Department.

In Yinmabin District, a total
0f 188,439 acres of sesame were
cultivated during this monsoon
crop season. Harvesting of
sesame fields began in August
last year, and as of today, a
total of 183,719 acres have been
harvested, with yields averaging
over 10 baskets per acre.

“This year, during the monsoon
season, 188,439 acres of sesame

were cultlvated in Y1nmab1n
District. Harvesting is ongoing,
and as of today, 183,719 acres
have already been completed.

Cultivation has exceeded the
targeted acreage. Efforts are
also being made to expand
sesame cultivation, improve

yields, and promote cultivation
under GAP (Good Agricultural
Practices),” said Dr Tin Mar
Mar Oo, Assistant Director of
Sagaing Region Agriculture
Department.

In Yinmabin District, sesame
harvesting by township has
been completed on 50,648 acres
in Yinmabin Township, 39,151
acres in Kani Township, 18,580
acres in Salingyi Township, and
75,340 acres in Pale Township,
totalling 183,719 acres.

To support sesame farmers,
respective township agricul-
ture departments have been
providing awareness on ex-

panding cultivation, proper
cultivation methods, GAP tech-
niques, use of quality and pure
seed varieties, and high-yield
strains.

It is noted that crops grown
under the GAP system are
of higher quality than those
cultivated under traditional
methods, fetch better prices,
and can be marketed not only
domestically but also for export.
As aresult, farmers who adopt
GAP practices are expected
to achieve greater economic
benefits and improvements
in their socio-economic live-
lihoods. SMK

Sagaing Township harvests all sown acreage of
groundnut this year

SAGAING January 7

Local farmers in Sagaing
Township of Sagaing Region
completed harvest of rainfed
groundnut plantations in the
township this year, according
to the statistics of the township
Agriculture Department.

In Sagaing Township, ground-

nut crops were cultivated on up
t0 9,429 acres during this mon-
soon crop season, and harvest-
ing began in August last year.
As of today, all cultivated acres
have been fully harvested,
with an average yield of 48.86
baskets per acre, according to
local sources.

Sagaing Township Agricul-
ture Department Head, U Myo
Thant Aung, said: “During the
monsoon season, 9,429 acres
of groundnuts were grown
in Sagaing Township. All of
the fields have now been com-
pletely harvested. As an oilseed
crop, the results have been

good. Groundnut cultivation
has been increasing year by
year.”

For groundnut cultivation in
Sagaing Township, one and a
half baskets of seeds are re-
quired per acre, and expenses—
including seed costs, labor char-
ges, fertilizers, and pesticides—

amount to over Ks-200,000 per
acre. Each acre produces more
than 50 baskets of groundnuts,
it is reported.

In order to ensure successful
crop performance, prevent
pests and diseases, and keep
fields free of weeds, staff from
the Township Agriculture De-
partment carried out field in-
spections and record-keeping
across groundnut farms.

SK

More than 13,000 acres of winter sesame planted in
Kyaukmyaung Sub-Township

KYAUKMYAUNG January 7

Agricultural data of the
Kyaukmyaung Sub-Township
Agriculture Department stated
that local farmres have planted
more than 13,000 acres of winter
sesame in the sub-township of
Sagaing Region.

For the 2025-2026 winter crop
season, Kyaukmyaung Sub-
Township planned to cultivate

13,125 acres of winter sesame,
and planting began in October
last year. It is reported that all
planned acres have now been
fully sown.

Daw Khin Win, Head of the
Kyaukmyaung Sub-Township
Agriculture Department, said:
“We planned to grow more than
13,000 acres of winter sesame
in Kyaukmyaung Sub-Town-

ship. As of today, we have
already completed planting
on 100 percent of the planned
acreage. Sesame cultivation
has been increasing year by
year. Farmers mainly grow
sesame in the winter season
rather than the monsoon sea-
son. As an oilseed crop, it is per-
forming well.”

The Sub-Township Agricul-

ture Department has been
providing technical guidance
to monsoon sesame farmers,
including methods for expand-
ing sesame cultivation, recom-
mended cultivation practices,
GAP (Good Agricultural Pra-
ctices) methods, and the use
of quality and high-yield seed
varieties.

Crops grown under the GAP

system achieve better quality,
higher market prices, and
access to both domestic and
foreign markets, compared to
those grown using other met-
hods. As aresult, farmers adopt-
ing GAP practices are expected
to increase their income and
improve their socio-economic
conditions, according to the de-
partment. SMK
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China’s Mars rover discovers longer water existence on red planet

BELJING January 7

By studying the detection
data of China’s first Mars rover,
Zhurong, Chinese geologists
have found that the Martian
surface had still exhibited sig-
nificant aqueous activity appro-
ximately 750 million years ago.

This discovery shows that
water existed on Mars several
hundred million years longer
than previously thought.

The study, conducted by a re-
search team from the Institute of
Geology and Geophysics IGG)
under the Chinese Academy
of Sciences and published in
the National Science Review,
provides new evidence useful
for a better understanding of

Martian climatic evolution, geo-
logical processes and potential
habitability.

Zhurong successfully landed
in the southern Utopia Planitia
on Mars in May 2021. It had tra-
velled 1,921 meters on the red
planet by May 2022, collecting
abundant scientific data in the
process.

Zhurong also conducted a
high-frequency quad-polarized
ground-penetrating radar sur-
vey on Mars, which is akin to
performing a detailed CT scan.

Previously, it was widely be-
lieved that Mars had entered a
global arid phase about 3 billion
years ago. However, data from
Zhurongreveals that its landing

site is extensively covered with
a uniform sedimentary layer
approximately 4 meters thick
underground, beneath which
craters are buried.

“The uniform thickness and
continuity of the sedimentary
rule out the possibility of vol-
canic eruptions or wind-driven
processes. The only reasonable
explanation is that this area
was in an aqueous sedimentary
environment at that time, similar
to a shallow sea or a large lake,”
said Liu Yike, the first author
and corresponding author of
the study.

Meanwhile, the radar also
captured centimeter-scale lay-
ered sediments, which formed

in a water-based sedimentary
environment, further support-
ing the existence of a shallow
aquatic environment in this re-
gion in the past.
“Comprehensive analysis in-
dicates that the landing site of

Zhurong underwent a signifi-
cant resurfacing event during
the middle-late Amazonian
Period, and that sustained aqu-
eous activity still existed on
Mars during this period,” said
Liu. Xinhua

Magnitude 6.7 earthquake strikes off the coast

of Mindanao Island in southern Philippines

MANILA January 7

The Philippine Institute of
Volcanology and Seismology
said amagnitude 6.7 earthquake
hit off Davao Oriental Province
in the southern Philippines on
Wednesday morning.

The institute said the earth-
quake occurred at 11:02 a.m.
local time at a depth of 42
kilometers, with the epicenter
about 47 kilometers from the
coastal town of Manay.

Tremors were felt across
the island.

The institute said the earth-
quake is expected to generate
aftershocks and cause damage,
particularly in areas near the
epicenter.

The Philippines experiences
frequent seismic activity due
toits location along the Pacific
“Ring of Fire,” a zone of major

Y

(Ch,
tectonic plate boundaries known
for earthquakes and volcanic
eruptions.

Xinhua

Ukraine loses over 425 soldiers in battles
with Russian forces - MoD

MOSCOW January 7

Russia’s Battlegroup Tsentr has eliminated over 425 Ukrainian soldiers over the past 24 hours,
the Russian Defence Ministry said on Wednesday.
“The enemy’s losses amounted to more than 425 servicemen, a German-made Leopard tank,
nine armored combat vehicles, 11 vehicles, two field artillery pieces, and a Buran multiple launch
rocket system launcher,” the ministry said.

Russia’s Battlegroup Vostok has eliminated over 270 military personnel, an armored personnel
carrier, four armored combat vehicles, 13 motor vehicles, an artillery piece, and a Buk-M1 anti-
aircraft missile system launcher, while Russia’s Battlegroup Yug has eliminated over 190 Ukrainian
troops, seven armored combat vehicles, 14 motor vehicles, and four artillery pieces, including a
German-made 155 mm Panzerhaubitze 2000 self-propelled artillery system, the ministry added.

Russia’s Battlegroup Zapad has eliminated up to 190 Ukrainian soldiers, two armored combat
vehicles, 14 motor vehicles, and five ammunition depots, and Russia’s Battlegroup Sever has
eliminated up to 160 Ukrainian servicepeople, 17 vehicles, a Swedish-made ARTHUR counter-
battery radar station, the ministry also said.

Russia’s Battlegroup Dnepr has eliminated up to 45 Ukrainian troops, an armored combat
vehicle, 11 cars, an electronic warfare station, and two supply depots, the statement added.

Sputnik

Six killed in Saudi airstrikes
on hometown of STC’s leader
in southern Yemen

ADEN January 7

At least six people were killed
early Wednesday in Saudi air-
strikes on the hometown of
Aidarous Al-Zubaidi, leader
of the Southern Transitional
Council (STC), in Yemen’s south-
ern province of Al-Dhalea.

Initial reports indicated that
the airstrikes struck a residen-
tial house in the Zubaid area of
Al-Dhalea Province, killing six
civilians and injuring nearly 10
others, said an official at Al-
Dhalea’s Health Department on
condition of anonymity, adding
that medical teams have taken
the wounded to nearby hospitals.

In response, the STC said in
apress statement on the same
day that it was “surprised” by
the Saudi airstrikes, describing
the strikes as a “regrettable
escalation” that runs counter
to the prevailing atmosphere
of dialogue.

The STC said it continued to
engage “positively and respon-
sibly” with political initiatives
and dialogue efforts, stressing
that serious dialogue remains
the best way to address what it
described as just causes, parti-
cularly the issue of the people
of South Yemen.

As part of these efforts, it said
that a delegation headed by its
Secretary-General Abdulrah-
man Jalal Shaher Al-Subaibhi,
along with several members
of the STC presidency, arrived
in the Saudi capital Riyadh on

Tuesday evening to take part
in an upcoming conference re-
lated to the southern cause.

The move, it said, reflected
the council’s openness and
readiness to engage constructi-
vely in political processes that
respect the “legitimate rights
and aspirations” of southern
Yemenis.The strikes coincided
with local media reports that
Al-Zubaidi had left his known
location in the southern port city
of Aden and had not boarded a
planned flight to Saudi Arabia,
where he was expected to take
part in discussions on Yemen’s
southern issue.

According to Turki al-Malki,
spokesperson for the Saudi-led
military coalition, Al-Zoubaidi
was “required” to travel to Saudi
Arabia to hold talks with Rashad
Al-Alimi, chairman of Yemen’s
Presidential Leadership Coun-
cil (PLC), and the coalition forces
command on the recent escala-
tion of the situation.

Al-Zoubaidi had earlier in-
formed Saudi Arabia of his in-
tention to attend the talks, and
his delegation later went to the
airport. However, he did not
board the flight and instead
went to an unknown location,
said al-Malki.

In response, the STC state-
ment said Al-Zubaidi remained
in the southern port city of Aden,
where he continued to oversee
the work of military, security
and civilian institutions. Xinhua
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and property of innocent people.

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

activities, is to protect the lives and property of the general public.

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

3. Giving information secretly to the authorities on terrorists and on possession and transport of weapons/ammunition is tantamount to protecting the lives

Americans ditch cheese after learning Pfizer’s ingredient is now
found in 90 percent of dairy products

Many Americans were surprised to
learn that roughly 90 percent of cheese
contains a lab-made enzyme developed
by Pfizer, and it does not have to be
labeled.

The ingredient, known as fermentat-
ion-produced chymosin (FPC), is a gene-
tically engineered version of rennet, an
enzyme used to coagulate milk during
cheesemaking.

While FPC has been used for decades,
aviral social media post this week bro-
ught renewed attention to its origins,
sparking widespread backlash and calls
for greater transparency.

On X, one user asked, 'How is this
allowed?' and others vowed to stop
buying American-made cheese, saying:
'TA] boycott is the only way:.'

Another user shared: 'Unfortunately,
I won't be buying American cheese
anymore without reading the labels
very carefully.'

FPC was developed in 1990, when
Pfizer scientists engineered a microor-
ganism to produce chymosin, the key
enzyme found in calf rennet.

The innovation revolutionized chee-
semaking by making the process chea-
per, faster and more consistent.

The US Food and Drug Administrat-
ion (FDA) approved FPC as 'Generally
Recognized as Safe' (GRAS), aregulatory
designation that allows substances to
enter the food supply without full pre-
market approval.
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The FDA's decision relied in part on
a 90-day rat feeding study.

In 1996, Pfizer sold its cheesemaking
division to the Danish bioscience com-
pany Chr Hansen, which continues to
manufacture and supply the enzyme
to major US dairy producers.

Chr Hansen has emphasized that
FPC is more predictable, efficient and
scalable than traditional rennet, help-
ing it become the dominant enzyme in
global cheese production.

Jacob Vishof Paulsen, the company's
EVP of EMEA & North America, pre-
viously described newer versions of the
enzyme as a'game changer;' noting they
allow cheesemakers to extract up to
one percent more yield from the same
amount of milk, a significant gain in an
industry with tight margins.

Despite these efficiencies, consumer
advocates have argued that the lack of
transparent labeling is the real issue.

Daily Mail has contacted Chr Hansen
for comment.

According to the American Cheese
Society and cheesemaking culture
companies, roughly 90 percent of North
American cheese is made with FPC
rennet.

'‘But ingredient labels do not distin-
guish between this type of microbial
rennet and the original non-GMO type,’
the American Cheese Society stated.

'And the fact that use of FPC-type
microbial rennet is not labeled a GMO

leaves those who oppose GMOs in the
dark when it comes to choosing cheese.'

However, ingredient labels do not
distinguish between genetically en-
gineered rennet and non-GMO alterna-
tives.

Some companies list 'non-animal
rennet' on the packaging, which means
it contains FPC.

Scientists and regulators counter that
genetically engineered food enzymes
like FPC pose no greater risk than
conventional foods.

Organizations such as the World Health
Organization and the European Food
Safety Authority have long supported the
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for Foods Michael Taylor acknowledg-
ed flaws in the system in 2014, stating:
'We simply do not have the information
to vouch for the safety of many of these
chemicals.'

Cheesemakers can use several diff-
erent forms of rennet, but for hundreds
of years, animal-based rennet was the
standard.

This traditional rennet is extracted
from the fourth stomach lining of an
unweaned calf, where the enzyme
naturally helps young animals digest
milk.

Because calves produce far higher
concentrations of rennet than adult

safety of properly tested GMO products.

Some cheeses do not require rennet
at all, including cottage cheese, cream
cheese, paneer, and certain types of
mozzarella, which are made using acid
or alternative coagulants.

USDA-certified organic cheese also
prohibits the use of fermentation-pro-
duced chymosin, making it an option
for consumers seeking to avoid the en-
Zyme.

While the FDA continues to stand by
its GRAS determination, the uproar
highlights a broader debate over food
regulation.

Under US law, GRAS substances do
not require FDA approval or notification
before marketing,.

Former FDA Deputy Commissioner

cattle, the enzyme must be harvested
early in the animal's life.

The extracted rennet is not pure
chymosin, as it typically contains a
mixture of chymosin, pepsin and other
proteins.

Since rennet can be obtained only
once from a single calf, supply is limit-
ed, and production costs are high. As
demand for cheese surged in the late
20" Century, the industry increasingly
viewed animal rennet as inefficient and
unsustainable.

And FPC offered a solution with scien-
tists isolating the gene responsible for
chymosin production and inserting it
into a microorganism such as bacteria,
yeast or mold.
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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) A radionuclide 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, value is
(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
(h) In general, the ions of transition elements have an electronic configurationof _____.
(i) Acids and bases differ greatly based on their
(j) At low temperature, additional polymers lose plasticity and elasticity and become

, the equilibrium lies to the left.

in industries.

3. Choose the best answer for each question given in the following.
(a) Amino acids are connected in a chain by what type of bond?
A. Covalent B. lonic C. Metallic D. Hydrogen

(10 marks)

(b) In nature, the most stable form of carbonis ____
A. diamond

(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.

B. graphene C. graphite D. coal

D. Energy

D. Nucleic acids

A. Alpha particle B. X-ray C. Beta particle = D. Gamma ray
(g) The number of unpaired electrons present in the Cu*ionis _____

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
C. Reduced sea level rise

B. Increased fish pollution
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.

(a) (i)

(25 marks)
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.

What does the type of chemical bonding depend on?

Name of forces that can be found in all substances.

How does light affect the rate of a reaction?

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)

What are the units of the rate of reaction?

In the 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

(ii
(iii)
(b) (i)
(ii)

(iii)
(c) (i)

(ii)
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

How are the biodegradable plastics made?

(d) (i)

(ii)
(iif)
(e) (i)
(i)
(iif)

What gas is produced during the combustion of PVC?
What are the sources of excess nitrogen and phosphorus in the ecosystem?
Define the term “Green technology.”
How do the persistent organic pollutants harm the environment?

OR
Which fissile heavy atoms are used as fuels instead of fossil fuel in a nuclear
reactor?

(e) (i)

(ii) Give the uses of caesium-137 radionuclide.
(iii) What are the advantages of using plant-based insecticidal soap?
5. Answer All questions.
(a) (i)
(i)
(iii)
(b) (i)
(i)

(15 marks)
Why are the divalent ions of Co,+, Ni+, Cu+ and Zn_+ poor reducing agents?
What is meant by ferromagnetic? Give three examples of ferromagnetic substances.
Name the transition metal catalyst that is used for the Contact process.

Which spectroscopy is used to identify the functional groups of organic compounds?
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
with a hydrogen ion concentration of 1.2 x 10* mol dm™. Is this solution acidic,
basic, or neutral?

(iii)
(0 (i)
(i)

OR
What are the conjugate acids for the bases, NH,~, NH,, and CH,COO0-?
Calculate the pH of a buffer solution containing 0.10 mol of methanoic acid (pX,
= 3.8) and 0.01 mol of sodium methanoate per dm®.

(c) (i)
(ii)

00qI0340 JG o>
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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?
Why can transition metal compounds form coloured ions in an aqueous solution?

(a) (i)

(b) (i)
(ii) 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-0O-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

(c) (i)

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)

(ii) How do you identify the amide functional group on the IR spectrum?

What is the repeating unit of terylene?

(iii) Primary amines are more soluble in water than secondary and tertiary amines.
Why?
2oo030lee:gdiddnd Beodeotopdiqpias MBodpdeand elgadoonicon me(ggpon
d0looodi
ANSWER
SECTION (A)
1. Each 1 markx 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/fcm?® s'/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 (g€ (d)B (e)C (D (glc (WA (i)D () b
SECTION (B)

4. Each 5 marks x5 (25 marks)

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

a lone pair electron. e.g.

(activation energy) and the faster the reaction speed. (or)
H,(g) + Cl,(g) — 2HCl(g) slow
H,(g) + CL(g) —1Y_. 2HCl(g) fast

(ii) Volume of HO=40cm*=40g

AT=T,-T =205°C-22.0°C=-15°C

c=418JgteC?

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

2A(aq) — 4B(aq) + C(aq)

At t =0, [Alp = 2.00 mol dm3, At t = 120, [A]; = 1.76 mol dm™

(c) ()

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

1, AAl__1.(-024moldm™ | _ 3 3l
1x88l= 1 s ! 1.0 x 10° moldm=s
Heterogeneous because the reactants and products of chemical equilibrium

are present in more than one phase.

rate =

(i) (A)

(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/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

(d) (i)

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 23U, 35U, 2*pPy,

(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
(i) 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)

NOz  Nm,
A
/@, !

(c) (i) v conjugate pair v
H,0(l) + H,0(l) == H,0" (aq) + OH™ (aq)

base 2 acid 2 base 1

conjugate pair
(or)
The acid-base conjugate pairs are (1) H,0 (acid) and OH- (base) and (2) H,0+
(acid) and H,O (base).
(i) [H*]=1.2 x 10°* moldm™ [H*][OH] = 1.0 x 10

[OH] = L0x107 - 1.0x10™ - g 33 10 mol dm"
[H'] 1.2x10"

pH = - log[H*] = - log (1.2 x 10~) = 3,921
The solution is acidic.

acid 1

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

K =[H'[HCOO']
2~ [HCOOH]

o, ~pi-ogl00)

-log K, = -log [H'] -log [[Ili_lggggll]

pH = pK_ + log {%}:3.&-1:2.&

6. Each 5 marks x 3 (15 marks)
(a) (i) Secondary alcohol can be used to prepare propanone.
K,Cr,0,, H'
CH;CHOHCH; + [0] —2—2-°5 CH;COCH;  + H0
2-propanol propanone

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

(i) (A) CH, o (8) H, o
CH,CCH,E—H OH-CHQ-CHZ-(II‘—-(I.l—OH
éHg CH,
oR 0oq0380 J9 o >
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(a) (i) (A) methanoic acid and butanol

H,SO
HCOOH +  C4H,OH HCOOC,Hy + H,0
methanoic acid butanol butyl methanoate
(B) propanoic acid and propanol
H,SO,

CH;CH,COCOH +  C;H,0OH CH;CH,COOC;H,+ H,0
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.
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.
(i) The highest possible oxidation state of 3d transition series is Manganese (Mn).
(c) (i) 2CL(g)+2H,0(g) = 4HCl(g) + 0,(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.
(ii) [H,S]=0.184 moldm?,[S,] =0.054 moldm?, K, =2.270 x 10

2H,S(g) = 2H,(g) + S,8
= [H1TS,] 1] = Fa [H,SP
! HSE B
B ,
] - 2270 x10° X (0184 _ o oo
0.054
[H,] =+0.1423 x 1072 =0.0377 mol dm™

7. Each 5 marks x 3

(a (i) ) o
H—O—H 7.

(15 marks)

<109.5°

bent/V-shaped
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°.

(ii) 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

: F——B—F T
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,
O 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) —> 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
AH for bond formed = - 2E(C=0) + -2(2E(O-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
? ?

—(C—m—(C-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.
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2a8:03036(gad003 (0305(gE:320:(g¢ Chapter 1 Chemical Bonding and Intermolecular
¢ _C (o] Q o < c <
Forces 20C9:00¢ SECTION 1.1¢ 1.5 3200 GC\;Q):)[S: G@a?qeooo GO23$:8C Sae@quooocglc
[gSlonddi
:33()80)5@_]3:39@3: bond @éeoﬁr«ﬁ:@@é molecular structures and shapes Gogo%o]
Q00C < c O < Q C Q C
B§&Ee0qs 32310503 cwS[geosoo:(§: caparrgodanazcoteocdslosudi
3802003(g|geme07 Lewis structure eqz000:09)€ unshared paired electrons co303
¢ _C c C N oC QO O ¢ Q N < < <
@goc@cssaogm molecule ¢, element 0pC:on octet rule crgc\?mﬁso[gz @@q@@@ocﬂweu
(H, 026027 2 electrons & share apSolepSi)
Valence Shell Electron Pair Repulsion (VSEPR) theory
VSEPR 2333§326) shape 03 9§ ¢§:3320305 - molecule ¢, Lewis’s structure o3 sgcli
Central atom 03 0§:8e503 electron pair 03 eqogo5dli Electron pair €|, geometry o8 qpegoli
C o c o < < N oc < <
6420588235060 Molecular Shapes o3 2§ ¢&:c05(ge0:dEeo(gdclaopSi

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

Number of
bonding pairs Geometry of
Type and lone pairs clectron pairs Molecular shape Example
around the P
central atom
180°
AX, 2,0 Linear X DA_ X BeCl,, CO,
linear
X
r ol 120°(’ |
triangular planar
AX 3,0 . A BF
3 ’ l 3
(trigonal planar) X/ N X
triangular planar
.A.
/
AXE )1 triangular planar | X >\> X 0
2 ’ (trigonal planar) ° 2
<120
bent/V-shaped
X
|<1 109.5
AX, 4.0 tetrahedral X\\\\‘yA\ « CH,, CCl,
X
tetrahedral
\\‘A
e S~
X
AX,E 3,1 tetrahedral /"'/‘ o X NH,
X <1095
trigonal pyramidal
..A..
/ \
X X
AXE, 2,2 tetrahedral 1 H,O0
<109.5
bent/V-shaped

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

Chapter 2 Energy Changes in Chemical Reactions ¢o-
N N .

gS:ae(go:ad[gsen cocommepiqpi(gdeoon energy transformation, Law of conser-
vation of energy, Chemical energy §.§oo(f)a?l>8:nl:>§ :Dc:n:)oosp:cﬂo:cﬁ §:>:oal:>§ooo:@éa$cﬂm

Q [ onSoc S om SonQ o~ Q0C < ("] < < Co C C N\
egogo§e?°g§,§g ceeng@o?qpncr? e@ag.%ce@@o)o oI ceoo:[g[@como:??‘o gocoo@[(c)ggu
92§, ©205(gd0gpSsgpse, chemical energy (§o:§0:9006s gSaaEn050g05(gEs 9Suy(g:oos
e@oé:cﬁgcog @5@0Tcuoeocﬂmcfan

[g€ogdemien:d 6cdade006005(ggE: [gEogdimenie @005(g|g:(gdedl[g: 33
0DOMEOYY spontaneous §<f: non-spontaneous reaction cféeﬁ Q0GIDEP:QP: agﬁoooz@qecf)n

C c < N < C O < c. Ny O ¢ N o .
oam@[@c:@oeo'reﬁsog §0OO0QOM) system (0§0)1 GC:400006§09326207 surroundings
< Cy O C C N . [ C < . C_Q
(0§snIC)y oooog;oocﬂoooon Reaction @@UQ§(DO(D system ooeg surroundings 9050
3’3(&88(7[{80?08(808615 exothermic reaction cfgeaT[@: surroundings 950500 3’3(&03?809[618
< < < N . Q . . Q C C C

mo§l0_333992@9 32Qc0z60; reaction cogop endothermic reaction o :Doocfooe@oc:
B§ 00020 ([gdlonudi

mﬁe@oéscﬁgc@oé eoo%@é:@o%cmo(ﬁ@f:m eoo%@é:@&co@é:qlos§§a§écwo
elaltlet e@gf::ooo%sﬁ 99)3(:))(3503 eo%@eo:ooo:ecﬁ o§<gg>ef’|[: ogcr%qlcrgooogeo)sﬁ cOMIC
conzeocdclonadi

Is this reaction exothermic or endothermic? 2H.(g) + 0,(g) — 2H,0 (1)

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

9305@ [§<°:° 0360 ssoe@o&cﬁe E2005a3Ee200 thermochemical equation gpzad eee&é

c o QL °iﬂ°? i SQORGS T QP07 C8)iq

QS cxgasoo']oooan Thermochemical equation gz

(i) C(graphite) + 0,(g) — CO,(g)

(ii) CH4(g) +20,(g) — CO,(g) + 2H,0(l)

le]

= -394 kJ mol*
=-891 kJ mol*
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(iiii) C,H,0H(1) + 30,(g) — 2€O,(g) + 3H,0(l) AHY = _ 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™
@5000 ogé :qp: enthalpy cn#a chr?m&ﬁrﬁeoSE 03‘33860905 calorimeterrygsaa) @l
AT 0§8:03 03€:0m&Edlonudu 08?005308 q = mcAT égj@& 203 30d: @Lj Enthalpy
Change) 03 ogcﬁqrﬁg&?o [g80locBi sesoe(gadend @éqg&ﬂcmﬁu
Enthalpy cycle a%ésp %gacogogrﬁql(ﬁcpffc enthalpy change of formation % enthalpy
change of combustion 03¢03090060308260303c0pS: e@odenrnyEco:dcdaaddloudi
(t)goog(ﬁqn&p?o physical states gpzi 3996@9&:&@3:@?3&133360’50)@13:%_ units Gogc)%coé:
9§m§goeq=m=%&% ecx;o;léooa:cl?o @56]0305u
gueo- Calculate 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! AHP[CO,(g)] = - 394 kJ molt
AH‘? [CaCO,(s)] = - 1207 kJ mol-*

CWCO,(S) CaO (s) + CO, (g)

AHJ [CaCO; (s)]\ /H“ [CaO (s)]+ AHY [CO, ()]

|L a (s) + C (graphite) + q_- 0, (g;‘

A

------- + Route 1
------- + Route IT

By using Hess’s law, Route | = Route Il
AH{[CacO,(s)] + AH;= AHf[CaO(s)] + AH{[CO,(g)]
(- 1207) + AH?= (- 636) + (- 394)
AH? = + 177 kJ mol*?

Chemical Bond m-g?rr%@osﬁt; a%ao?o% chemical bond m@ﬁf@ﬁeo’]@ cﬁza&cr}gé:aa&r%
bond energy 5361705 bond enthalpy o3 eslvlooudi 2060500me0; E [gdclosudn Bond
breaking asoarﬁ E co§8 08 plus % G@S@[_?] bond making 390305 minus$ G@S@cﬂmcﬁu
Chemical bond 03593906‘)05 mo%oé @o%em::o%@& @%so’]@& 03330305 chaSoo
energy oeommé@ mmmm%q&mcﬁ @5@@95 ﬁﬁq%;c&ﬂm(ﬁu Gconfﬂ&a% 208948
smq&ooa @Glu

Chapter 3 Chemical Kinetics: Rates of Reaction ¢ogoop chemical reaction cm%a
reactant oocs product 33@56@35 cooocmaﬂ GEeOR: me@aé mag’pocg @%ao§ooe@9§ m
(’\Jé ?IL;IUJLJSII gCS(\)(Sﬁ]D G@Dé CDQGOgOg 33?]§§v’§0(¥3®8080%2ﬂ(ﬁ(80%618 &% QSOU'JG].%CDQ-
leodi Dynamite 96]05@@53 3200:32OOG: rf&fg:@&:l a':esu:crm%@&:n ecqpcﬁ%&eoqpfﬁmr
Qp: oﬁcﬁm:és@é:eogm @(gg@_ﬁ:}&meq; §5mmm§@oméaa08 3938::8:9905@@689:
@mcﬁ ecrgocl?o@c%d]oooSn o::cﬁ@@@:@@ a:cﬁaSLE:Dé 809:’?5%9‘{[3“?@ chgrrqﬁa%:qu?{
ogodconteeaddloopdi
poed- 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(aq) — ZnCl,(aq) + H,(g)

1 mol
=

mol of Zn=30g =0.46 mol

38g
reaction time (in seconds) t=2 x 60 = 120 s
N mol of.' Znused _ 0.46 mol _ 0.004 mol s
time 120 s

The rate of reaction is 0.004 mol s

gecoogaaqjsq]j:¢ reaction rate 03 opa331058E0m8 rate ¢, units cogudd mass per time,
volume per time, concentration per time a@@:saq‘l)[:chl: @5%&3]0’305" Rate of reaction 0%
20§p§pS:8 cuS(gepeo reactant o3aec(gda 323]$8.0305(8s concentration cagpepSiogaion
(g3 minus sign §, cw3(gepocdl product 03 3:26[géec 32588 0303(G: concentration gps
220246 plus sign § e3(gor003 BYeeo(gdclonudin Calculation ¢ 3209:35(¢¢ minus
sign o copdog€icp0550568 3aade(0g0Es B gosc0pSeclecdi
Chapter 4, Chemical Equilibrium e205(gjgje(g 03 ecpaonag)€- maqpieuro cadendogniencd(g
@5: (one-way process) @éoéqp:@é@@.ﬁ aaq':]lmsm? m@§3;0?$m05@[@5: (reversible
reaction) cop @5@6]0)05” 358900%@@8:603?‘3 forward % reverse reaction GCQL;]O(SG-?@
w&:(gd05803¢) 881603 0pdagni0r303] gje(g (equilibrium) 03 eepadolonudi 333giegen
forward reaction § reverse reaction cogum 8§ [3&:6§03 0pBo3s§ie0n8 005005
@.Sgazsq.c% dynamic equilibrium C\?L) mcS?GSGaTGoTﬂmQSu

Reactions 6oRe), physical states 6opaae 06200:00p5:g/6[54& 026202:00p5:60705¢/6(5
homogeneous $ heterogeneous equilibria Gcgo% 3308?086@5@0‘30361903" asclgﬁ% 3393:%
d]o&ﬁ%:e@o&:cﬁ@é:eogm we@zaeo'r m(ﬁeqsrﬁgqpm% a%fia%:spcfo Le Chatelier’s
Principle 022 3ac§3225:0&Slonudi

Concentration effect, Pressure effect or Temperature effect cr)t%aezﬂé:gd% ooca:é:mogrﬁ-
chgmoooo:eocﬁd]mcﬁn a:cﬁccprﬁgm§>?$saogos Roeoqps G®q§a§:qp=§§ G@;;%J&g
30303 ecpcoa(fie(gadorodeons (gdclonudi

Le Chatelier’s Principle o% mogﬁcx?acg,:sog?o 333?:@[@&:390308 Roeo- ammonia =§(§
methanol production gp:03 3§coa$ gje(gasesad cudlgeuiconioncd aaeo0:805 B soscopd
coc3dloncdi

Homogeneous §r Heterogeneous equation qp:saogo% equilibrium constant Kmm§§:qur§

66:002:665(gor0Sqdlendi Chemical equilibrium ood94| ge[go3§:eo0 K o8 molar concen-
tration :ra:):@cf. K, a]aé gaseous equilibrium 390305 K, am)@é G@’S@Gozmogqaé@tﬁﬁe
20053 epogagPia3aopds elggEapndgindooieocdalonadi
Chapter (5) Acid-Base Reactions [§&clonuSi Acids and bases theories () 903 0o&[gogo:en
@éd]mcﬁlmrrhenlus Theory :né H*ions a]ars OH-ions qp n% a@e@aﬂ acid-base o%:asggatﬁ
:130'3?055000 G@OE a?:?l&a%aaﬁd]m:.ﬁu Strong acid & §, weak acid G‘L dissociation equation
B e8m&g> eeponierd(gonodaeo(§dolooudi  Brensted and Lowry Theory saqadaye
proton 36005 H* ion 602881 03888903 aa6(ge) 38 gnudyéadaonze(ngné: BB B2
oloouSi Brgnsted and Lowry Theory (r(‘é @e@éej The concept of conjugated acid-base
pairs 03copd:  poesgpiad  38youdgEinE:0n0368c3dlonudn  Lewis acid-base theory
26077 acid-base 3800508 cedadag)jt 936103 ions 6ll§ & pair co558Eel cwodeu:&ee
B[ 3289205005905 e0000:lonui

cqeedcdayBop(a€: ¢ pH c63[ggiedso cqB|o3¢(§dod) The ionic product of water
constant (K, ) o3050003(g&: pH and pOH relationship && pH scale 6303 g:coésgoasd{geozcon:
(B2 sonBeSeeig§iqpiod o§mdg clgadoncdaeud ogro0dgiadendaopd: smecoydeoqd
2003[geoc3dlondBi

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™?
- 138  —09mol - 0.2mol _ -3
mol of HCl 36.5g motl mol,  [HCI] Tdm3 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
aBego0d acid eqiapdi base eqBqpSo3eNBn3¢ ionisation me(0308:03 ecpeonend
a@c_ﬂm basicity of an acid a} acidity of a base memamqs:qp:cy% ﬂE:mE:mSE}%E% o'::'::fsﬁ
Slooudn Acid @pécm& lq}@&:o%%se:o K, §§, acid @5:330: aOOSDgOSﬁ— F2co%0p base
@Lnr:gcgé [§p§)[§5:n%§:sao K, ao(ﬁag(ﬁq](ﬁqazrr% 080’{]906(95@@080)0%6‘[6@ @50’]0')(1%
8028 [sz2@2¢ [9} eﬂ’p@%oﬁ strong acid and strong base, strong acid and weak base,
weak acid and strong base .§§ weak acid and weak base o%é@o:::eog eq@é:@@@&@a@w&
pH m%@: eoeésla:aaae@g&q&eoarﬁ ngﬁfqupsfﬁl woﬁLzsas@QS:aooSoﬁ e@;ﬁLcoOS
8 338dlondi
Buffer cqﬁqéa%cn:m weak acid §§ q&:eﬁaoa GLHSGlé :x%eu?oa weak base §§ CIE s
200z Gcﬂs o3 olofeome B30 @&ﬂmo&l cﬁeqﬁqéqp ) noﬁmo%::oé
dilution co&@é': 1acid 230003 base 32§p5:cuc0800pd(gE:(g¢ pH e[gal:cde03 10§ 002288
codlonudi Buffer solution saqffl 300t () eﬁl ?é 95 ct%tsﬁ pHrange o%t.ﬂ :305@60 ©oo: <5]c>005||
q(%:?c?,oo&nn%em:) ogtﬁqjcﬁge{pm%mé: @é&egoecgnﬂgsm:m@tﬂm(ﬁn
Chapter 6 c0c0p Transition Elements 6003 opaoen(gdolonudi
IUPAC definition @26 d-orbitals or subshells qp:cg& c 33@@@@050002@5: 9?1@330
@5063305006 3%90?03 9‘303(?93%5&.\3$:q|3:<'§ @3:&303@505@: (transition elements) v?
mo%ﬁ;o%%&d]m(ﬁu Transition elements GOgO% s-block =§§ p-block @9:035 Gognﬁq@:
d-block elements U?coés GaTar?:r.ﬂcrxxSn :mo?péoﬂewosogg transition elements qp:rr%
Series 9 @ éooo:méaa@os ocoe Series or% chgcooaaos?o@cﬁ&mo&l oooe Series (, Sc-
ZN) 03& transition elements 00 @ Aloéalonadi cfg@&a)& (o0) 53330308 33&)()53@5@(3]69:8§:
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