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S| COURSE CONTENT Hrs CLOs
NO (as Summary)
1 |Chemical bonding: Atomic Properties and binding Force CLO2
Atomic molecules and between them. Force in solids and binding, lonic Bond, and
CLO4

|[Covalent Bond. Metallic Bond , Hydrogen Bond and Vender Wall‘s
Force, coornation covalent bond

Acid and bases :
Acid and Base: Strong and Weak acid and Base, Conjugated acid and base

|PH. Buffer Solution, Neutralization Curve, Indicator for Acid and Base
Titration




S| CONTENT OF COURSE (as Summary)
NO

Hrs

energy, sources of renewable energy, advantages and dis
advantages of renewable

energy, Challenges of renewable energy, How to
overcome these challenges

Climate Change: Greenhouse gas, Sources of greenhouse
gas, effect of greenhouse gas, ozone layer, depletion of ozone
layer, causes of ozone layer depletion, how ozone layer
depletion damages our environment

Assessment: Presentation and oral viva about the previous
lectures

Blood: Definition, types of blood, component of blood, 06
properties of

blood, function of blood

Heart: Function of heart, structure of heart, how does blood
flow around the heart and the body, How do your heart and
lungs add oxygen to your blood?

Light: Definition, characteristics of light, why red color

is used as danger, why sky is blue, detection of

counterfeit money.
Lens: Definition, types of lens, use of covex and concave lens| 08
difference
between convex and concave lens, myopia, hypertomia

ave: types of wave, characteristics of wave, properties off

ave, speed of wave, amplitude, frequency, wavelength,
period, reflection, refraction, interference, diffraction,
Doppler effect, application of Doppler effect, limitation
of Doppler effect .
Motion: Speed, velocity, Newtons law of motion, Gravity,
Newtons law of gravity, keeplers law,Newtons law off

ravitation, Neel temperature and Currie temperature

Renewable Energy: Definition, properties of renewable 6

CLOs




Topic

Teaching learning
strategy

Assessment
strategy

Atom, Molecule, Gas

Lecture (White board)

Written exam

Various concept of acid and
base, properties of acid and
base, difference between acid
and base, uses of acid and
base

Lecture (White board)

Written exam

Indicator, acid base

Lecture (White

Quiz, Written

titration board) €xam
Chemical bonding; lonic Lecture (White | Assighnment
bond, covalent bond, board)

Hydrogen bond, Polar
bond,
Coordinate covalent bond

Chemical bonding;
Metallic

Lecture (White

Written exam

board)
Bond
Blood: Definition and Lecture (White Quiz,
classification, board) Written
component of blood, exam

properties anf function
of blood

Heart Function of heart
What

is the structure of the
human heart? How does
blood flow around the
heart and the body?
How do your heart and

lungs add oxygen to
your blood?

Lecture (White
board)

Written exam

Light, Properties of light,
Why red color is used as
a symbol of danger?,
How can you detect
counterfeit money by

uv light? ,Why the sky

isin the color of blue?

Lecture (White
board)

Written exam




Lens, Convex Lenses,

Lecture (White
board)

Written exam

Concave Uses

of
Concave
Difference
Concave
Lens

Lenses,

Lens,
between
and Convex

Myopia,Hypermetropia
Wave,Characteristicsof
Waves  Properties
Waves

of

Lecture (White
board)

Written exam

Wave Behavior,
Doppler effect,
Applications of the

Doppler Effect:
Limitations Of Doppler
Effect, What is Curie
Temperature?, What g
Neel Temperature?
What is the Difference
Between Curie
Temperature and
Neel Temperature?

Lecture (White
board)

Written exam

Newtons faw of
gravitation,

Keplers law

Lecture (White
board)

Quiz, Written
exam

Renewable energy,
Source  of renewable
energy, Properties  off
renewable energy, The
Advantages of
Renewable Energy,
Advantages The
Rjsadvantages of
Renewable Energy,
Challenges of

renewable energy

and

Lecture (White
board)

Written exam

Greenhouse gas, Sources of
greenhouse gas, Effects of
increased greenhouse gases:
What Is Climate Change?,
Causes of Climate Change

Lecture (White board)

Assignment

Effects of Climate Change

Lecture (White board)

Quiz, Written
exam

CLO1




Ozone layer; Ozone Lecture (White | Written exam
Layer board)

Depletion, Causes of

Ozone
Layer Depletion, Ozone

Depleting Substances
(ODS)

Effects Of OzonelLayer, | Lecture (White | Written exam
Depletion Solutions to board)
Ozone

Layer Depletion

REFERENCE BOOKS

1) Organic chemistry: Bhal and Bhal
2) Physical Chemistry-Dr. Yusuf Ali Molla,
3) Inorganic chemistry: Ebbing

ASSESSMENT PATTERN

CIE- Continuous Internal Evaluation (90 Marks)

Bloom’s Category | Tests | Assignments| Quizzes | Attendance (15)
Marks (out of 50) (45) (15) (15)
Remember 10 05 05
Understand 10 05 05
Apply 10 05 05 15
Analyze 05
Evaluate 05
Create 05




SEE- Semester End Examination (60 Marks)




Week: 01 and 02
Topic: Atomic structure
Page: 10-19




The Atomic Structure: A Journey into
the Building Blocks of Matter

This presentation will delve into the fundamental building
blocks of matter, the atoms. We'll explore the evolution of
atomic models, the composition of atoms, and the principles

that govern their interactions.
as




From Dalton's Billiard Balls to Bohr's Quantum Leaps

John Dalton's (1803) solid sphere model
envisioned atoms as indivisible particles.

J.J. Thomson (1897) proposed the "plum pudding”
model, with negatively charged electrons
embedded in a positively charged sphere.

Ernest Rutherford (1911) discovered the nucleus,
a tiny dense core with positive charge, surrounded
by negatively charged electrons.

Niels Bohr (1913) introduced the quantum model,
with electrons orbiting the nucleus in quantized
energy levels.
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The Three Pillars of the Atom: Protons, Neutrons, and Electrons

Protons Neutrons Electrons

Positively charged particles Neutral particles found in the Negatively charged particles
located in the nucleus, nucleus, contribute to the orbiting the nucleus in shells,
determine the element’s atom's mass but not its charge. responsible for chemical

identity (atomic number). bonding.



Atomic Number: The Identity Card of

an Element

Atomic Number

The number of protons in an
atom'’s nucleus, defining the
element'’s identity. For
example, carbon has an
atomic number of 6.

12

Mass Number

The total number of protons
and neutrons in an atom'’s
nucleus, representing its
mass. Carbon-12 has a mass
number of 12.




Isotopes: The Variations on the Atomic Theme

Same Element

Isotopes are atoms of the
same element (same atomic
number) but with different
\_numbers of neutrons.

~

J

Different Mass

Because they have different
neutron counts, isotopes
have different mass numbers.

\_

~

Significance

Isotopes play crucial roles in
various fields, from
radioactive dating to medical

J

imaging.
\_imaging

~

J




Electron Configuration: Mapping the Electron's Journey

Orbitals
1 egions of space around the nucleus where electrons are most likely to be found.
Sublevels
P Each energy level contains sublevels (s, p, d, f) with

specific shapes and orientations.

Configuration

3 The arrangement of electrons in orbitals,
determined by the element's atomic number.




Valence Electrons: The Key Players in Chemical

Reactions
5
Outermost Electrons Bonding Behavior

Valence electrons are located They determine an atom's
in the outermost energy level reactivity and how it bonds
of an atom. with other atoms.

o

Periodic Trends

Valence electrons explain
periodic trends like ionization
energy and electronegativity.




The Chemical Bonds That Hold Matter Together

lonic Bonding

Transfer of electrons from one atom to another,
forming ions with opposite charges, attracting each
other.

Covalent Bonding

Sharing of electrons between atoms, creating a
strong bond holding atoms together.



Electronegativity: The Tug-of-War in Chemical Bonds

Attraction Power

Electronegativity is an atom's ability to attract electrons in a bond, measured on a scale.

AYZRN

Polarity

2 If atoms in a bond have different electronegativities, the bond
becomes polar, with partial charges.

Y4

Nonpolar Bonds

3 If atoms have similar electronegativities, the bond
is nonpolar, with equal sharing of electrons.




Unlocking the Secrets of Matter: Applications of
Atomic Structure

Understanding atomic structure unlocks countless possibilities in chemistry, medicine, materials science, and beyond.



Week: 03 and 04
Topic: Acid and Base
Page: 21-30




Acids and Bases:
Understanding the
Fundamentals

This presentation explores the fundamental concepts
of acids and bases, examining their properties,
reactions, and everyday applications.




What are Acids and Bases?

Acids Bases

Acids are substances that donate hydrogen ions Bases are substances that accept hydrogen ions
(H+) when dissolved in water. They often taste (H+) or donate hydroxide ions (OH-) when

sour and can react with bases to form salts and dissolved in water. They typically feel slippery and

water. taste bitter.



Properties of Acids

©

©,

Sour Taste

Acids have a
characteristic sour
taste.

Turn Litmus Paper
Red

Acids turn blue litmus
paper red.

O,

®

React with Bases

Acids react with bases
in neutralization
reactions to form salts
and water.

Conduct Electricity
Strong acids conduct

electricity because
they ionize in solution.



Properties of Bases

©

®

Bitter Taste

Bases have a bitter
taste and often feel
slippery.

Turn Litmus Paper
Blue

Bases turn red litmus
paper blue.

@

O

React with Acids

Bases react with acids
to form salts and
water.

Conduct Electricity

Strong bases conduct
electricity in solution.



The pH Scale

0-6
1 Acidic
7
2
Neutral
8-14
3

Basic




Strength of Acids and Bases

Strong Acids Weak Acids
Strong acids ionize Weak acids only
completely in partially ionize,
solution, making making them less
them highly corrosive than
reactive and strong acids.

corrosive.

Strong Bases

Strong bases ionize
completely in
solution, making
them highly caustic.

Weak Bases

Weak bases
partially ionize,
resulting in a lower
degree of alkalinity.



Neutralization Reactions

) | )/ : )

Acid + Base Salt + Water

Acids and bases react in neutralization reactions. The reaction produces salt and water as products.



Everyday Examples of Acids and Bases

@, L

Lemon Juice Baking Soda

Citric acid gives lemons their  Sodium bicarbonate is a

sour taste. common base used in
baking.

Antacids Milk

Antacids contain bases that Milk contains lactic acid,

neutralize excess stomach which gives it a slightly sour

acid. taste.




Importance of Acids and Bases in

Science and Industry

1 p)

Chemical Reactions Industrial Processes
Acids and bases are They play a vital role in
essential in various many industrial
chemical reactions. processes.

3

Pharmaceuticals

Acids and bases are used
in the production of many
medications.



Conclusion: Key Takeaways

Acids and bases are fundamental chemical
concepts that play a vital role in our world,
influencing reactions, properties, and
everyday applications. Understanding
these concepts is crucial for
comprehending a wide range of scientific
and technological advancements.



Week: 05 and 06
Topic: Chemical bonding
Page: 32-41




Chemical Bonding:
Understanding the
Foundations of Chemistry

Chemical bonding is the foundation of chemistry,
explaining the formation of molecules and the
properties of matter.




Introduction: What is Chemical Bonding?

Attractive Forces

Chemical bonding refers to the attractive
forces that hold atoms together, forming
molecules or ionic compounds.

Stability

Bonds form because they lead to lower
energy states, making the resulting
molecules or compounds more stable.



lonic Bonding: Forming lonic

Compounds

-

lonic bonds form when
one atom donates an
electron to another,
creating positively and
negatively charged ions.

o

ransfer of Electrons

\

J

e

Electrostatic Attraction

These oppositely
charged ions then attract
each other through
electrostatic forces,
forming an ionic

J

Qompound.




Covalent Bonding: Sharing Electrons

& =4

Shared Electrons Strong Bonds
Covalent bonds form Covalent bonds are
when two atoms share strong attractions that
electrons to achieve a hold atoms together in
stable electron molecules.

configuration.




Polar Covalent Bonds and Electronegativity

A Electronegativity Difference

/ 2 \. Uneven Sharing

/ 3 \ Polar Bonds

/ 4 \ Partial Charges

/ 5 \ Polar Molecules




Hydrogen Bonding: A Special Covalent Bond

Cl ) Strong Attraction

Cz ) Hydrogen Bonds

C3 ) Unique Properties




Intermolecular Forces and Their Effects

1 2
Dipole-Dipole London Dispersion Forces
Attraction between polar Temporary attractions
molecules. between all molecules.
3

Hydrogen Bonding

Special case between H
and O, N, or F.




Metallic Bonding: The Sea of Electrons

) 1

)

)3 )

Free Electrons

Electrons are delocalized
and can move freely
throughout the metal
lattice.

High Conductivity

The free electrons allow
metals to conduct heat and
electricity.

Malleability and Ductility

The ability of metals to be
shaped and drawn into
wires.



Bond Energies and Stability of Compounds



Applications of Chemical
Bonding in the Real World

Chemical bonding principles underpin many
technologies and industries, including
pharmaceuticals, materials science, and energy
production.




Week: 07
Topic: Blood
Page: 43-




The Importance of Blood

Blood is the lifeblood of our bodies, a complex and
essential fluid that plays a crucial role in our health
and well-being.




What is Blood?

Definition

Blood is a specialized connective tissue
composed of plasma, red blood cells,
white blood cells, and platelets. It
circulates throughout the body,
delivering oxygen and nutrients to
cells and removing waste products.

Significance

Blood plays a vital role in maintaining
our body's temperature, fighting
infections, and transporting hormones
and enzymes.



w 5.4

The Components of Blood

(Plasma h (Red Blood Cells h
The liquid component of blood, composed of They transport oxygen from the lungs to the
water, proteins, and other dissolved substances. It body's tissues and carry carbon dioxide back to
i i S.
(White Blood Cells h (Platelets h
Part of the immune system, they defend the body Small cell fragments that help stop bleeding by
against infections by attacking and destroying \forming blood clots at the site of an injury. )




The Functions of Blood

@ Oxygen Transport

Red blood cells
transport oxygen from
the lungs to the body's
cells, enabling cellular
respiration and energy
production.

Waste Removal

Blood carries waste
products, such as
carbon dioxide and
urea, from the body's
cells to organs like the
kidneys and lungs for
excretion.

®

Nutrient Delivery

Blood carries nutrients
from the digestive
system to all parts of
the body, providing
essential building
blocks for growth and

[ARMiGine Defense

White blood cells fight
against infections by
attacking and
destroying harmful
pathogens, protecting
the body from disease.
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Blood Types and Compatibility

O

ABO System

The ABO system classifies
blood into four main
types: A, B, AB, and O.

$B
00O

Compatibility

Understanding blood type
compatibility is crucial for
safe blood transfusions,
ensuring that the donor's
blood does not trigger an
immune reaction in the
recipient.

G

Rh Factor

The Rh factor is another
important antigen that
can be present or absent
in blood, resulting in Rh-
positive or Rh-negative
blood types.

OOD GRO

5-C

el rdout Thal cdoof
ood type Blood type

&)

¥

Thal cdoof Thal cdoc
Biood types Blood typ

—
00-0

-

Thal cdoot
Bitod type

~00

Thei cdoot



Blood Donation: The Gift of Life

@7 Donating blood is a simple, yet powerful
act of generosity that can save lives.

y) The blood donation process is safe and
involves a brief screening and blood
collection.

@7 Donated blood is crucial for treating
patients with various medical conditions,

accidents, and surgeries.



Common Blood Disorders

Anemia
1 A condition characterized by a deficiency of red blood cells or hemoglobin.
Leukemia
2 Cancer of the blood-forming tissues, resulting in an

abnormal increase in white blood cells.

Hemophilia

3 A rare genetic disorder that prevents blood from
clotting properly, leading to excessive bleeding.




Advancements in Blood Science

Blood Transfusions
1
Advancements in blood transfusion techniques have made it safer and more effective.
- Blood Screening
2 Improved blood screening methods help ensure the safety and
compatibility of donated blood.
-
e Blood Therapies
3 New blood therapies are being developed to

treat a wide range of blood disorders and
- diseases.




Week: 08
Topic: Heart
Page: 52-
59




The Remarkable Heart:
Exploring Nature's
Masterpiece

Prepare to journey into the heart of human biology
and discover the intricate workings of this vital
organ.




Anatomy of the Heart: A Closer Look

Chambers Blood Flow

The heart has four The heart pumps blood
chambers: two upper through the body in a
chambers (atria) and two continuous cycle,
lower chambers delivering oxygen and
(ventricles), separated by nutrients and removing

valves. waste.

Electrical System

The heart's electrical
system controls its
rhythm, ensuring a steady
beat essential for life.



Cardiovascular System: Crucial Functions

Oxygen Transport: The heart pumps
oxygen-rich blood to all parts of the
body.

Nutrient Delivery: The heart carries vital
nutrients to tissues and organs.

Waste Removal: The heart circulates
blood through the kidneys, filtering out
waste products.

T

Temperature Regulation: Blood flow
helps maintain a stable body
temperature.




Heart Diseases: Causes and Preventions

This condition
strains the heart,
increasing the risk of
heart attack and
stroke.

Kl—ligh Cholesterol \

/High Blood Pressug

wiabetes / \

Diabetes damages
blood vessels,
increasing the risk of
heart disease.

4 )

N 9

Elevated cholesterol
levels can lead to
plaque buildup in
arteries, hindering
blood flow.

Smoking J

Nicotine damages
blood vessels and
raises blood
pressure, increasing
the risk of heart
disease.




Exercise and the Heart: Maintaining Optimal

Health

\/

Cardiovascular Exercise: Activities like
running, swimming, and cycling
strengthen the heart.

Strength Training: Weightlifting builds
muscle, improving cardiovascular
function and reducing risk factors.

Flexibility and Balance: Yoga and Pilates
improve blood flow and reduce stress on
the heart.



Heart Transplants: Saving Lives through Medical Advancements

Donor Identification

1
Tissue Matching
2
Ensuring compatibility between donor and recipient.
Surgical Procedure
3
A complex operation to replace the failing heart.
Post-transplant Care
4

Lifelong medication and monitoring to prevent rejection.



Emotional Health and the Heart: The Mind-Body

Connection

@)

Stress Management

Chronic stress can raise
blood pressure and
increase the risk of
heart disease.

ke

Positive Outlook

A positive mindset can
improve overall well-
being and reduce stress
on the heart.

Q

Mindfulness Practices

Techniques like
meditation and deep
breathing can help calm
the mind and lower
stress levels.




Conclusion: Appreciating the Heart's Remarkable

Abilities

1

Vital Organ

The heart is the engine
that keeps us alive.

3

Prevention and Care

Lifestyle choices and
medical advancements
play a vital role in heart

health.

2

Complex System

Understanding the
heart's intricate
workings is crucial for
maintaining health.



Week: 09
Topic: Light
Page: 61- 70




Light: Unraveling the
Secrets of the Universe

Join us on a journey to understand the fascinating
world of light, exploring its properties, applications,
and the wondrous phenomena it creates.



The Visible Spectrum: A Rainbow of Wavelengths

Red Orange Yellow Green

Longest Between red and yellowBetween orange and greMiddle of the spectrum.
wavelength, lowest
energy.



Why Red Is Used as a Warning Color

O Visibility O Association

O

Red stands out against Red is instinctively
most backgrounds, associated with danger,
making it easily a learned response.
noticeable.

Psychological Impact

Red triggers a sense of urgency, prompting quick action.




Detecting Counterfeit Currency Using UV Light

9,

o

Security Features (UAVA o] g}

Counterfeit bills often UV light illuminates the
lack the fluorescent fibers fibers, making them glow,
that are embedded in revealing counterfeit
authentic currency. attempts.

Q

Verification

UV light is a common tool
for banks and businesses
to detect fake money.




Scattering of Light: Why the Sky Appears Blue

Sunlight Enters Atmosphere

1 Sunlight is a mixture of colors.

Short Wavelengths Scattered

Blue light scatters more than other colors.

Sky Appears Blue

Scattered blue light reaches our eyes.




Chlorophyll and the Green Color of Leaves

Sunlight Absorbed
Chlorophyll absorbs red and blue light.

Green Light Reflected

Green light is not absorbed and is reflected back.

Leaves Appear Green

We see the reflected green light.

Cow Y o Y e )




Reflection, Refraction, and Absorption

1 p
Reflection Refraction
Light bounces off a surface. Light bends when
passing through different
mediums.
3
Absorption

Light is absorbed by a material.




The Human Eye and the Perception of Light

Light Enters Eye
Light passes through the cornea and lens.

Focus on Retina
The lens focuses light on the retina.

Rods and cones in the retina convert light into
electrical signals.

Visual Perception

The brain interprets these signals as images.

N
N
o




Bioluminescence: Nature's Own Light Show

S~ . .
Chemical Reaction
1 Organisms produce light through a chemical
reaction involving luciferin and luciferase.
\/
\/ ]
Variety of Purposes
2 Bioluminescence is used for communication,
attracting prey, and defense.
\/
\/
Examples
3 Fireflies, jellyfish, and some deep-sea creatures.




Advances in Lighting Technology and Their Impact

LEDs Smart Lighting

Energy-efficient and long-lasting, LEDs have = Automated and controllable lighting systems
revolutionized lighting. enhance convenience and energy savings.



Week: 10 and 11
Topic: Lens
Page: 72- 79




Lens: Understanding the
Basics

In the world of optics, understanding lenses is crucial.
Lenses are essential for focusing light and creating
images, playing a vital role in everyday technologies
like cameras, eyeglasses, and microscopes. This
presentation will explore the basics of lenses, their
classification, properties, and uses, ultimately leading
to a deeper comprehension of how they address
common refractive errors.




Classification of Lenses

Convex Lens

Convex lenses are thicker in the middle than
at the edges, causing light rays to converge
or come together. They are also known as
converging lenses.

Concave Lens

Concave lenses are thinner in the middle
than at the edges, causing light rays to
diverge or spread apart. They are also
known as diverging lenses.



Convex Lens vs. Concave Lens

O Convex Lens

Converges light rays,
forming a real image
(inverted and projected)
and a virtual image
(upright and
magnified). Used in
magnifying glasses,
telescopes, cameras,
and microscopes.

Concave Lens

Diverges light rays, only
forming virtual images
(upright and smaller).
Used in eyeglasses for
nearsightedness and in
telescopes to expand
the field of view.




Optical Properties and Characteristics

Focal Point
1 The point where parallel light rays converge after passing through
a convex lens.
Focal Length
2
The distance between the lens and its focal point.
Principal Axis
3 A line perpendicular to the center of the lens,

passing through its focal point.




Uses of Convex and Concave Lenses

[©) R

Cameras Telescopes

Convex lenses focus light Convex lenses magnify

onto the camera sensor, distant objects, allowing

capturing images. for astronomical
observation.

o

Microscopes

Convex lenses magnify
tiny objects, enabling
microscopic examination.




Myopia (Nearsightedness)

- Cause

1
9 The eyeball is too long or the cornea is too curved, causing light to focus in front of the retina.
/

Symptom

2
\ Difficulty seeing distant objects clearly, while near objects appear fine.
a Correction

3 Concave lenses diverge light rays, shifting the

focal point onto the retina.

-




Convezxy Lenses

1 = Up onrefecte derd, Hyperopia (Farsightedness
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Cause
1 The eyeball is too short or the cornea is too flat,
causing light to focus behind the retina.
\/
\/
Symptom
2 Difficulty seeing near objects clearly, while
distant objects appear fine.
\/
\/ .
Correction
3 Convex lenses converge light rays, shifting the

focal point onto the retina.




Correcting Refractive Errors

Understanding lenses and their properties is crucial
for addressing refractive errors like myopia and
hyperopia. By using the correct lens, we can
manipulate the path of light rays, ensuring they
converge at the correct point on the retina and
restoring clear vision. Choosing the appropriate
lenses is essential for correcting vision and improving
overall quality of life.



Week: 12 and 13
Topic: Wave
Page: 81- 90




Waves: Understanding the
Power of the Ocean

Waves are the rhythmic movements of the ocean,
driven by wind, tides, and earthquakes. They carry
immense energy and shape our coastlines.




What are Waves?

Definition Formation
Waves are disturbances that travel through Wind blowing across the ocean surface
a medium, like water, transferring energy creates friction, transferring energy to the

without moving the medium itself. water molecules, forming waves.



The Science of Wave Formation

O

O

Wind Speed Fetch Distance
Stronger winds The distance the
generate larger and wind blows over the
more powerful water influences
waves. wave size.
Duration

The longer the wind blows, the more energy it
transfers, leading to larger waves.




Types of Waves

-

Wind Waves

Generated by wind
directly over the
ocean surface,
\common at sea.

~

J

-

Swell Waves

~

Longer, smoother
waves that travel far
distances after being
ngnerated by wind. Y,

Tsunami Waves

Giant waves caused by underwater earthquakes
or landslides, traveling rapidly across vast

distances.




Wave Energy and its Applications

1

Renewable Energy

Harnessing wave energy
to generate electricity,
contributing to a
sustainable future.

»

Coastal Engineering

Predicting wave action is
essential for coastal
protection and
management, mitigating
erosion and flooding.

&

P,

Marine Transportation

Understanding wave
patterns is crucial for safe
navigation and
forecasting ocean
conditions.




Wave Measurement and Forecasting

<:> Buoys

Instruments anchored in the ocean that
measure wave height, period, and
direction.

<:> Radar Systems

Remote sensing technologies that track
wave movements from land or satellites.

<:> Numerical Models

Computer simulations that predict wave
behavior based on wind and ocean
conditions.




Coastal Erosion and Waves

\/

Wave Action

Waves crashing against the shore erode
rocks, cliffs, and beaches, shaping the
coastline.

Sea Level Rise

Rising sea levels amplify the erosive
power of waves, leading to more rapid
coastal erosion.

Climate Change

Changing weather patterns and storm
frequency increase wave heights,
exacerbating coastal erosion.




Waves and Marine Ecosystems

/1\ Nutrient Transport

2 Oxygenation

/ 3 \ Species Diversity

/ 4 \ Habitat Formation

Waves play a crucial role in marine ecosystems, providing essential nutrients, oxygenating
the water, shaping habitats, and influencing the distribution of species.




Harnessing Wave Power for Renewable Energy

1 2 3
Clean Energy Abundant Resource Technological Advancements
Sustainable alternative to Waves are a vast and readily Ongoing research and
fossil fuels, reducing available source of energy, development improve the
greenhouse gas emissions. covering most of the planet. efficiency and cost-

effectiveness of wave energy
converters.



The Future of Wave Technology

i
?, e

As technology advances, wave power is poised to become a significant contributor to a

sustainable future, with applications ranging from electricity generation to coastal
protection.
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Kepler's Laws and the Law
of Gravitation

Discover how Kepler's groundbreaking laws of
planetary motion laid the foundation for Newton's
universal law of gravitation. We'll explore these
fundamental principles that govern the movements
of celestial bodies, shaping our understanding of
the cosmos.



Kepler's First Law: The Ellipse

Elliptical Orbits Sun at One Focus

Planets don't orbit in perfect circles. This means the Sun is not at the
Instead, they follow elliptical paths center of the ellipse, but at a point
with the Sun positioned at one focus slightly offset from the center.

of the ellipse.



Kepler's Second Law: Equal Areas, Equal

Times

(51 Equal Areas

A line connecting a planet to the
Sun sweeps out equal areas in
equal intervals of time. This means
a planet moves faster when it's
closer to the Sun and slower when
it's farther away.




Kepler's Third Law: Orbital Period and
Orbit Size

| Period-Size Relationship

The square of a planet's orbital

1 period is proportional to the cube
of the semi-major axis of its orbit.
This means planets farther from
~~——the Sun have longer orbital periods.




Newton's Law of Gravitation: The Connection

Universal Attraction
Newton's law of universal gravitation explained the

1 forces between celestial bodies, including the Sun and
planets.
Kepler's Laws
2 Kepler's laws provided empirical observations

that Newton's theory explained.

Mathematical Derivation

3 Newton mathematically derived his law of
gravitation from Kepler's laws, unifying
the celestial motions under one principle.




Kepler's Laws: A Legacy of Discovery

Solar System

i Kepler's laws continue to be essential for understanding our solar
system, from the orbits of planets to the movements of asteroids and

enmate
CUITICtY,

& Space Exploration
2 These laws are crucial for planning and executing space
N missions, ensuring spacecraft reach their destinations
ancirataly
& h Astronomical Research
3 Kepler's laws remain a cornerstone of
astronomical research, allowing us to
study and comprehend the vast universe

- / we inhabit.
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Renewable Energy:
Powering the Future

Renewable energy sources are critical to a
sustainable future. Their abundance and ability
to replace fossil fuels make them a vital part of
the energy transition.
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Sources of Renewable Energy

> ©) Q 5

Wind Solar Hydro Geothermal
Harnessing the Converting Generating power  Utilizing heat from
power of wind sunlight into from flowing the Earth's core for
through turbines.  electricity using water using dams  electricity
photovoltaic and turbines. generation.

panels.



Properties of Renewable Energy

@ Sustainable @ Clean

Renewable They produce little
resources are to no pollution,
naturally mitigating climate
replenished, change.

ensuring long-term

availability.

@ Decentralized

Renewable energy can be generated locally,
reducing reliance on centralized power grids.




Advantages of Renewable Energy

Environmental Benefits Economic Benefits
Reduced greenhouse gas emissions, Job creation in renewable energy
cleaner air, and water quality sectors, reduced energy costs, and

improvement. increased energy independence.
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Disadvantages of Renewable Energy

\

Intermittency

Renewable energy
sources like solar and
wind are dependent on

(Land Use

~

Large-scale renewable
energy projects require
significant land area.

NN NN
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B RN

(Cost

Initial installation
costs for renewable

energy technologies

~




Challenges in Renewable Energy Adoption

Infrastructure
Upgrading power grids to accommodate renewable energy sources.

5 Storage
Developing effective energy storage solutions to address intermit
3 Public Perception
Addressing concerns about aesthetics and environmental imp
4 Policy
Creating supportive policies and incentives for
\renewable energy development.

/ 5 \ Financial
Securing funding for renewable energy projects.



Potential Outcomes of Renewable Energy Transition

Reduced Emissions
1 .. ] ..
Significant decrease in greenhouse gas emissions.

Improved Air Quality

2 Cleaner air, reduced respiratory illnesses, and improved public healt
(3 Energy Security
Increased reliance on domestic energy sources.
N
[4 Economic Growth
New jobs, industries, and innovation in the
- clean energy sector.



Current State of Renewable Energy Globally

28%

Growth

Renewable energy
generation has
increased globall% by
28% since 2010.

S1.5T

Investment

Renewable energy
investments have
exceeded $1.5 trillion
annually in recent
years.

35%

Target

The International
Energy Agency (IEA)
aims for 35% of global
electricity to come
from renewable
sources by 2030.
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Greenhouse Gas and
Climate Change




What is the greenhouse effect?

Natural Process Human Impact

Greenhouse gases like carbon dioxide The burning of fossil fuels,

(CO2) naturally trap some of the sun's deforestation, and other human

heat, warming the planet. This is vital activities release excessive amounts of
for life, creating a habitable climate. greenhouse gases, trapping more heat
However, human activities are and causing the planet to warm at an

enhancing this effect, leading to global  accelerated rate.
warming.



IREMHOUSE GASES
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The role of greenhouse gases

(Carbon Dioxide (COQ

The most significant
greenhouse gas,
primarily released
from burning fossil
fuels, deforestation,
and industrial

processes.

J

/Methane (CH4) \

Released from natural
gas production,
livestock, and
agriculture. A potent
greenhouse gas,
trapping far more heat
than CO2 over a

Qhorter period. /

Nitrous Oxide (N20)

Released from agricultural activities, particularly
the use of fertilizers. A long-lasting greenhouse
as, contributing significantly to global warming.




The Mlequune Gass
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Major greenhouse gas contributors

o ;:«;,:":'".;:‘?’"'“
0 & >
Fossil Fuel Combustion Agriculture
Power plants, vehicles, and Livestock farming,
industrial processes rely deforestation, and
heavily on fossil fuels, agricultural practices release

releasing substantial amounts methane, nitrous oxide, and
of CO2 and other greenhouse  other greenhouse gases.
gases.

e

Industrial Processes

Manufacturing, chemical s Counties
production, and other
industrial activities contribute
significantly to greenhouse
gas emissions.




Impacts of climate change

Rising Temperatures

Global warming has already caused significant temperature increases,
impacting weather patterns, ecosystems, and human health.

Sea Level Rise

P Melting glaciers and thermal expansion of ocean water are causing
sea levels to rise, threatening coastal communities and ecosystems.

Extreme Weather Events

3 Climate change is intensifying extreme weather events,
including heatwaves, droughts, floods, and storms, leading to

Ecosystem Disruption

4 Changes in temperature, rainfall, and sea level are causing
shifts in ecosystems, threatening biodiversity and

Human Health Impacts

5 Increased heat stress, air pollution, and the spread
of diseases are impacting human health, particularly
in vulnerable populations.




Temperature and sea level rise

@7

@7

@7

1900s

Global average temperatures began to rise
noticeably, primarily due to the increased
burning of fossil fuels.

1950s

Accelerated rise in global temperatures and
sea levels as industrialization and emissions
continued to increase.

2000s

Continued rapid temperature increases,
reaching record highs, and significant sea
level rise, posing growing threats to coastal
communities.

Present

Current trends project continued temperature
increases and rising sea levels, requiring
urgent action to mitigate the impacts of
climate change.




Extreme weather events

\/

Heatwaves

Prolonged periods of abnormally high temperatures,
leading to heat stress, wildfires, and impacts on
agriculture.

Droughts

Extended periods of low rainfall, causing water
scarcity, agricultural losses, and ecosystem
disruptions.

Floods

Heavy rainfall and rising sea levels lead to
widespread flooding, causing damage to
infrastructure, displacement, and loss of life.

Storms

Climate change intensifies storms, increasing their
frequency and intensity, causing significant damage
and disruption.



Implications for ecosystems and biodiversity

Forest Loss

Climate change disrupts forest ecosystems,
leading to increased wildfires, insect
infestations, and disease outbreaks, resulting
in habitat loss and biodiversity decline.

Coral Bleaching

Rising ocean temperatures and acidification
cause widespread coral bleaching,
threatening the health and survival of coral
reefs, crucial ecosystems for marine
biodiversity.



Mitigation strategies: Reducing emissions

ofe ..Wble Eneafa

Transition to . .
@ Renewable Energy @ Energy Efficiency

Improving energy
efficiency in buildings,
transportation, and
industrial processes
reduces overall energy
consumption and
emissions.

Shifting from fossil fuels
to renewable energy
sources like solar, wind,
and hydro power reduces
greenhouse gas
emissions and promotes a
clean energy future.

Sustainable Agriculture
@ Promoting sustainable @ Carbon Capture and Storage

agricultural practices, Capturing and storing
such as reducing carbon dioxide from
deforestation, improving industrial processes and
livestock management, power plants helps

and adopting low-carbon mitigate emissions and
farming methods, lowers reduce the amount of
greenhouse gas greenhouse gases in the

emissions. atmosphere.




Adaptation measures: Building resilience

1 pi
Infrastructure Upgrades Water Management
Building resilient Implementing water
infrastructure, such as flood conservation measures,
defenses, seawalls, and improving irrigation systems,
drought-resistant and investing in water storage
infrastructure, protects solutions enhances water
communities from the impacts security in the face of changing
of climate change. precipitation patterns.
3 4
Early Warning Systems Climate-Smart Agriculture

Developing and implementing  Adapting agricultural practices
early warning systems for to changing climate conditions,
extreme weather events allows such as adopting drought-

communities to prepare for resistant crops and improving
and mitigate the impacts of water management, ensures
climate change. food security in a changing

climate.
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The Ozone Layer:
Protecting Our Planet

The ozone layer, a fragile shield in the Earth's
atmosphere, plays a crucial role in protecting
life from harmful ultraviolet radiation from
the sun. Join us as we explore the
significance of this vital layer and the
challenges it faces.




What is the Ozone Layer?

Stratospheric Ozone

The ozone layer is aregion within the
stratosphere, approximately 15 to 35
kilometers above Earth's surface. It's
primarily composed of ozone, a gas
made up of three oxygen atoms.

UV Absorption

Ozone molecules absorb most of the
sun's harmful ultraviolet (UV)
radiation, particularly the UVB rays
that can cause skin cancer,
cataracts, and other health issues.



Importance of the Ozone Layer

@ Life Protection @ Climate Regulation

The ozone layer acts Ozone also plays arole
as avital shield, inregulating Earth's
preventing excessive temperature by

UV radiation from absorbing infrared
reaching the Earth's radiation,

surface, thus contributingto a
protecting all forms of stable climate.

life.

@ Ecosystem Balance
A healthy ozone layer helps maintain the delicate

balance of ecosystems, ensuring the survival of
various plant and animal species.




Depletion of the Ozone Layer

Ozone Depletion

1
Thinning
2 Ozone depletion refers to the thinning of the ozone layer,
leading to increased UV radiation reaching the Earth's
surface.
Ozone Hole
3 A significant depletion of the ozone layer above

Antarctica, known as the "ozone hole," has
raised serious concerns about the impact on
human health and the environment.




Causes of Ozone Depletion

N 10X

Man-Made Chemicals UV Radiation

Certain human-made chemicals, UV radiation from the sun can

particularly chlorofluorocarbons break down ozone molecules,

(CFCs), have been identified as but naturally occurring

major contributors to ozone processes balance this

depletion. breakdown, maintaining a
healthy ozone layer.

High-Altitude Flights

Emissions from supersonic
aircraft at high altitudes have
also been linked to ozone
depletion, but their impact is
relatively small compared to
CFCs.



Effects of Ozone Depletion

flncreased uv Radiation\

The thinning of the
ozone layer leads to
increased levels of UV
radiation reaching the
Earth's surface, posing

~

Skin Cancer

Excessive UV radiation
can cause various types
of skin cancer, including

Qealth risks.

-

Cataracts

J
N

UV radiation can
damage the eyes,
leading to cataracts, a
clouding of the lens,
which can impair vision.

melanoma, which can be

\lif.e:thr.ealemng_/

Immune Suppression

Exposure to high levels
of UV radiation can
weaken the immune
system, making
individuals more
susceptible to
infections.




International Efforts to Protect the Ozone Layer

Ozone Recovery

Montreal Protocol Thanks to international cooperation and
The Montreal Protocol, an international the Montreal Protocol, the ozone layer is
agreement signed in 1987, aimed to phase gradually recovering, with projections
out the production and consumption of suggesting a full restoration by mid-
ozone-depletidx)b substances. cer&gry.

7

Global Cooperation

The protocol has been a remarkable
success, with over 190 countries working
together to reduce the use of CFCs and
other harmful chemicals.



The Future of the Ozone Layer

While the ozone layer is on the path to recovery, continued monitoring and research are
essential. New challenges, such as climate change, require ongoing vigilance and
collaborative efforts to ensure the long-term protection of this vital shield.
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