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Senior 1

Term 1

THEME: INTRODUCTION TO GENERAL SCIENCE

TOPIC 1: INTRODUCTION TO GENERAL SCIENCE

Competency: The learner should be able to understand the meaning of integrated science

and why it is important to study.
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General science

General Science is the foundation subject that introduces learners to the basic principles of
the natural world. It combines Biology, Chemistry, Physics, Earth Science, and Mathematics

to help students understand everyday phenomena.

Main Areas in General Science

o Biology = Living things, cells, human body systems, plants, environment.
o Chemistry - Matter, states of matter, mixtures, simple reactions.

o Physics - Motion, energy, heat, light, electricity.

& Earth Science - Soil, rocks, weather, water cycle.

o Mathematics -> Measurements, graphs, simple calculations for experiments.

Functions of General Science

Function Contribution Examples

Knowledge Builds foundation for advanced Learning about cells before
sciences biology specialization

Skills Develops observation, measurement, | Using rulers, thermometers,
and analysis balances

Application Connects science to daily life Cooking (heat transfer), farming

(soil science)

Problem- Encourages critical thinking Explaining why seasons change
solving

Career Prepares learners for medicine, Entry into science-based
foundation engineering, agriculture professions

Classroom Activities
o Experiments: Simple lab work like mixing salt and water, observing plant growth.

o Observation: Studying weather changes, soil types, or body parts.
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R Projects: Making charts of the water cycle or human body systems.
o Quizzes: Testing knowledge of topics like matter, energy, or living things.
Key Takeaway

General Science is the gateway to scientific literacy. It equips learners with the ability to ask

guestions, test ideas, and connect science to everyday life in Uganda and beyond.

Exercise 1.1
1. Name any four main areas of general science.
2. Name any five skills gained by studying general science.

The difference between Natural Science and Social Science

Natural Science

o Focus: Studies the physical and natural world.

o Methods: Observation, experiments, measurements, scientific laws.

o Examples: Biology, Chemistry, Physics, Geology.

o Purpose: Explains natural phenomena like gravity, photosynthesis, chemical reactions.
o Approach: Objective, quantitative, often uses controlled experiments.

Social Science

o Focus: Studies human behavior, society, and relationships.

o Methods: Surveys, interviews, case studies, historical analysis.

o Examples: Sociology, Economics, Political-Science, Anthropology.

o Purpose: Explains social phenomena like governance, culture, and economic systems.
o Approach: Interpretive, qualitative, considers values and context.
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Comparison Table

Aspect Natural Science Social Science

Subject Physical world Human society & behavior

Method | Experiments, observation | Surveys, interviews, analysis

Nature Objective, measurable Interpretive, contextual

Examples | Biology, Physics, Chemistry | Sociology, Economics, Political Science

Goal Discover natural laws Understand social systems

Key Takeaway
Natural Science explains the laws of nature and physical reality.
Social Science explains human interactions and societal structures.

Together, they complement each other: for example, environmental science (natural)

and environmental policy (social) work hand-in-hand to address climate change.

Difference between science and technology

Science is the pursuit of knowledge about the natural world, while technology is the practical
application of that knowledge to solve human problems. Science asks “what is true?” and

“why does it happen?”, while technology asks “how can we use this knowledge?” and “does it
work?”
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Core Difference Between Science and Technology

Aspect Science Technology

Focus Understanding natural laws and Creating tools, systems, and solutions
phenomena

Goal Discover truth and knowledge Solve problems and improve life

Method Observation, hypothesis, Design, engineering, prototyping,
experimentation, analysis testing

Outcome | Theories, explanations, discoveries Products, machines, processes

Evaluation | Judged by accuracy and evidence Judged by functionality, efficiency,

cost-effectiveness

Examples | Study of gravity, DNA, chemical Airplanes, smartphones, vaccines,
reactions solar panels

Science

Curiosity-driven: Seeks to explain why things happen.

Methodology: Uses the scientific method (question - hypothesis - experiment = analysis

- conclusion)

Outcome: Produces knowledge, theories, and laws (e.g., Newton’s law of motion, discovery

of antibiotics).

Technology

Problem-driven: Seeks to create solutions for human needs.

Methodology: Uses the engineering design process (identify problem = design = prototype

- test = improve).

Outcome: Produces inventions and innovations (e.g., water filtration systems, computers,

medical devices).
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Relationship Between Science and Technology

Science feeds technology: Discoveries in physics led to electricity, which enabled

computers.

Technology supports science: Microscopes and telescopes allow scientists to study

cells and galaxies.

Together they drive progress: For example, scientific knowledge of bacteria led to

antibiotics, and technology made mass production possible.

Key Takeaway

Science = Knowledge (discovering truths about nature).
Technology = Application (using that knowledge to solve problems).

In Uganda, science education builds understanding of agriculture, health, and
environment, while technology applies this knowledge in farming tools, medical

equipment, and renewable energy projects.

Exercise 1.3

Explain the relationship between science and technology.

Areas of Life Improved by Science and Technology

°,
0.0

Health
o Discovery of vaccines, antibiotics, and surgical techniques.
o Maedical equipment like X-rays, ultrasound, and life-support machines.
/1 Longer life expectancy and better disease control.
Agriculture
o Improved seeds, fertilizers, and irrigation systems.

o Mechanized farming with tractors and harvesters.
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A Higher food production and reduced hunger.
o Communication
o Mobile phones, computers, and the internet.
o Instant messaging, video calls, and social media.
A Faster sharing of information across the world.
R Transportation
o Cars, trains, airplanes, and ships.
A Safer, faster, and more efficient movement of people and goods.
o Boosts trade and tourism.
o Education
o Use of computers, projectors, and e-learning platforms.
o Access to online libraries and digital classrooms.
/1 Improves teaching and learning experiences.
o Environment
o Renewable energy (solar, wind, hydro).
o Waste recycling and pollution control technologies.
A Conservation of natural resources.
o Industry
o Automation, robotics, and manufacturing machines.
o Production of goods at large scale and lower cost.
A Creation of jobs and economic growth.
Key Takeaway

Science provides knowledge about nature, while technology applies that knowledge to create

tools and solutions. Together, they have transformed health, farming, transport,
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communication, education, industry, and environmental care — making life safer, easier, and

more productive.

Exercise 1.4
Suggest five applications of technology in our daily life
Science as Knowledge

Observation: Science begins with careful observation of the world (e.g., watching how
plants grow).

Experimentation: It tests ideas through experiments (e.g., mixing substances to see

reactions).
Evidence: Knowledge is built on facts, measurements, and results, not guesses.
Examples:
o Studying the human body explains how organs work.
o Astronomy explains the movement of stars and planets.

o Chemistry explains why metals rust or why water boils at 100°C.

Science and Superstitions

Superstitions, beliefs, and taboos often arise from fear or lack of knowledge. Science helps

explain them logically:
o Superstitions:
o Example: “An eclipse is a bad omen.”

o Science explains: An eclipse happens when the moon blocks the sun — a

natural event, not a curse.
& Beliefs:

o Example: “Thunder is the voice of angry spirits.”
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o Science explains: Thunder is caused by rapid expansion of air when lightning

strikes.
<> Taboos:
o Example: “Do not eat certain foods during pregnancy.”

o Science explains: Some taboos may have health reasons (e.g., avoiding

poisonous plants), but others are cultural and not scientifically harmful.

Table Summary

Aspect Superstition Scientific Explanation
Eclipse Bad omen Moon blocks sunlight
Thunder Spirits shouting | Sound from lightning-heated air
Diseases Caused by curses | Germs, bacteria, viruses
Crops failing | Witchcraft Poor soil, lack of rain
Key Takeaway

¢ Science obtains knowledge through observation, experiments, and evidence.

o Science explains superstitions and beliefs by showing the natural causes behind

them.

/1 This helps societies move from fear and myths to understanding and progress.

Misuse of Science and Technology

Science and technology are powerful tools meant to improve life, but when misused, they can

cause harm to individuals, communities, and the environment.
Areas of Misuse
(i) Warfare
o Development of nuclear weapons, bombs, and chemical warfare.
A1 Leads to mass destruction, loss of life, and long-term environmental damage.

P a g e | 10 Download free primary notes from digitalteachers.co.ug website



(i)

(i)

(iv)

(v)

(vi)

Environmental Pollution
o Factories release toxic gases and waste into air, water, and soil.
A Causes climate change, acid rain, and health problems.
Cybercrime
o Technology used for hacking, fraud, and identity theft.
A Leads to loss of money, privacy, and trust in digital systems.
Drug Abuse
o Scientific knowledge misused to produce harmful drugs, poisons.
/1 Leads to addiction, crime, and poor health, death.
Unethical Experiments
o Testing on humans or animals without consent.
A Violates human rights and causes suffering.
Social Media Misuse
o Spread of misinformation, cyberbullying, and invasion of privacy.

/1 Damages mental health and social relationships.

Table Summary

Area Misuse Negative Effects
Warfare Nuclear & chemical weapons | Death, destruction, fear
Environment | Industrial pollution Climate change, diseases
Cybercrime | Hacking, fraud Loss of money, privacy
Drugs Harmful substances Addiction, crime
Experiments | Unethical testing Human rights abuse
Social Media | Misinformation, bullying Mental stress, conflict

P a g e | 11 Download free primary notes from digitalteachers.co.ug website



Key Takeaway

Science and technology are double-edged swords: they can improve life but also cause harm
when misused. Society must use them responsibly, guided by ethics, laws, and respect for

human dignity.
Exercise 1.5

Explain five ways in which science and technology are misused
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THEME: SCIENCE FOR HEALTH AND SAFETY

TOPIC 2: HAZARDS AND FIRST AID

Competency: The learner should be able to identify the various hazards and devise

appropriate methods of preventing hazards in the home and at school.
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Hazards

Hazards are dangers or risks that can cause harm to people, property, or the environment.

They may arise from carelessness, poor maintenance, or unsafe practices.

Hazards at School

(i) Laboratory hazards -> Chemical burns, inhaling fumes, broken glass.

(ii) Playground hazards -> Falls from swings, slippery grounds, sharp objects.
(iii) Electrical hazards - Exposed wires, faulty sockets in classrooms.

(iv) Fire hazards - Poor storage of flammable materials, blocked exits.

(v) Health hazards - Poor sanitation, spread of diseases in crowded classrooms.

Hazards at Home

(i) Kitchen hazards - Burns from stoves, cuts from knives, gas leaks.

(ii) Electrical hazards - Overloaded sockets, faulty appliances.

(iii) Fire hazards - Candles left unattended, unsafe cooking practices.

(iv) Chemical hazards - Poisoning from detergents, insecticides, or medicines.

(v) Physical hazards - Slippery floors, sharp tools, falling objects.

Table Summary

Place Hazard Example

School Laboratory hazard Acid spill in chemistry lab
School Playground hazard Falling from a swing

School Electrical hazard Exposed wires in classroom
Home Kitchen hazard Burns from boiling water
Home Fire hazard Candle left burning overnight
Home Chemical hazard Child drinking cleaning liquid
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Key Takeaway

Hazards are everywhere, but science and safety practices help us prevent them. At school,
proper lab rules, safe playgrounds, and good sanitation reduce risks. At home, careful

cooking, safe electricity use, and proper storage of chemicals protect families.

Exercise 2.1
1. List the main causes of accidents in school laboratories
2. List the main causes of accidents at home.

Meaning of Warning and Safety Signs

Warning and safety signs are symbols, colors, or pictures used to alert people about dangers
and guide them to safe behavior. They help prevent accidents and protect lives.

Types of Signs
(i) Warning Signs
o Indicate possible danger or hazard.

o Usually yellow with black symbols.

A A A4 A 1A
A A &) A4 &
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(ii) Prohibition Signs
o Show what is not allowed.
o Usually red circle with a slash.

Examples:

® . Unauthorised THISISA

entry NO SMOKING
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(i)

(iv)

Mandatory Signs

o

o

o

Show what must be done.

Usually blue circle with white symbol.

Examples: “Wear Safety Goggles”, “Use Gloves”, “Helmet Required”.

EYE PROTECTION
MUST BE WORN
IN THIS AREA

HEARING
PROTECTION
MUST BE WORN
IN THIS AREA

-

\J

DUST MASK
MUST BE WORN
IN THIS AREA

HEAD PROTECTION
MUST BE WORN
IN THIS AREA

FOOT PROTECTION
MUST BE WORN
IN THIS AREA

HIGH VISIBILITY
CLOTHING OR VEST

MUST BE WORN
N THIS AREA

Emergency Signs

o

o

o

Show safe routes or emergency equipment.

Usually green with white symbols.

Examples: “Exit”, “First Aid”, “Emergency Assembly Point”.

RESTROOM }

PARKING
AREA

FIRE EXTINGUISHER

STAIR #7 P>
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Warning signs in School
o Lab: “Wear goggles”, “No eating in lab”, “Danger: Chemicals”.
o Playground: “Slippery floor”, “No climbing”.

o Electrical rooms: “High voltage”, “Authorized personnel only”.

Warn signs at Home
o Kitchen: “Caution: Hot surface”, “No open flames near gas”.
o Electrical appliances: “Danger: Electric shock”.
¢ Cleaning products: “Poison — Keep out of reach of children”.
Key Takeaway

Warning and safety signs are universal guides that protect people from hazards. In both
school and home, they remind us to act safely, avoid risks, and respond correctly in

emergencies.
Exercise 2.2

Using examples explain the use of warning signs

Safety in School Laboratories

Science labs contain chemicals, glassware, heat sources, and electrical equipment. Following

safety precautions protects learners, teachers, and property.
(i) Wear Protective Gear

Protect your body from chemical spills, burns, and injuries.

o Always wear lab coats to protect clothing
o Use goggles to protect eyes from splashes
o Wear gloves when handling chemicals
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(ii) Handle Chemicals Carefully

Chemicals can burn, poison, or explode if misused.

o Read labels before use
o Do not taste or smell chemicals directly
o Store acids, bases, and flammable liquids properly

(iii) Use Equipment Safely

Lab equipment must be handled correctly to avoid accidents.

o Handle glassware gently to avoid breakage
o Switch off Bunsen burners after use
o Keep electrical cords away from water

(iv)  Maintain Cleanliness

A clean lab prevents contamination and accidents.

o Wipe spills immediately
o Wash hands after experiments
o Keep benches free of clutter

(v) Follow Emergency Procedures

Be prepared for accidents and emergencies.

o Know the location of fire extinguishers and first aid kits
o Report accidents immediately to the teacher
o Use emergency exits during fire or chemical spills

Key Takeaway

Laboratory safety depends on discipline, awareness, and proper use of equipment. By
wearing protective gear, handling chemicals carefully, keeping the lab clean, and knowing

emergency procedures, students can prevent hazards and accidents.
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Exercise 2.3

Using examples explain the safety precaution in a chemistry laboratory.

Safety considerations during laboratory design and constructions

When designing and constructing a school laboratory, safety must be considered from the
very beginning. This ensures that learners and teachers can carry out experiments without

unnecessary risks.
(i) Choose Safe Location

The lab should be placed in a safe, accessible area.

o Avoid locations near dormitories or kitchens
o Ensure good ventilation and natural or adequate lighting
o Provide emergency exits

(ii) Plan Layout Carefully (Safety First)

Proper arrangement of benches and equipment reduces accidents.

o Wide aisles for movement
o Separate areas for chemicals, electrical equipment, and experiments
o Emergency shower and eye-wash stations

(iii) Install Electrical Safety

Electricity must be safely managed to prevent shocks and fires.

o Use insulated wiring and covered sockets
o Provide circuit breakers
o Place sockets away from water sources

(iv) Provide Fire Safety Measures
Fire hazards are common in labs, so prevention is key.

o Fire extinguishers and blankets in accessible spots
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o Flame-proof storage for chemicals
o Clearly marked fire exits
(v) Ensure Chemical Safety

Chemicals must be stored and handled properly.

o Lockable cabinets for acids and flammable substances
o Proper labeling of all containers
o Ventilated fume cupboards for toxic gases

(vi) Add Protective Equipment

Students and teachers need personal safety gear.

o Goggles, gloves, and lab coats
o First aid kits
o Clear instructions for use

(vii)  Plan Waste Disposal

Safe disposal prevents environmental and health hazards.

o Separate bins for chemical, glass, and general waste
o Neutralization tanks for harmful liquids
o Regular waste collection and disposal

(viii)  Provide Clear Signage

Signs guide safe behavior and emergency response.

o Warning signs for hazards
o Instructions for emergency exits
o Safety rules displayed on walls
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Key Takeaway

Safety in laboratory design is about prevention. By planning location, layout, electrical
systems, fire safety, chemical storage, protective equipment, waste disposal, and signage,

schools create a safe environment where science can be explored without accidents.
Exercise 2.4

Discuss safety considerations during laboratory design and constructions

Plumbing in Laboratories

Plumbing ensures safe water supply, drainage, and waste disposal in science labs. Proper

plumbing prevents contamination, accidents, and environmental hazards.

Key Considerations

(i) Water Supply
o Provide clean, running water for experiments, cleaning, and emergencies.
o Install multiple taps/sinks for easy access by students.

(ii) Drainage System
o Ensure proper drainage to avoid flooding or slippery floors.
o Use chemical-resistant pipes to handle laboratory waste.

(iii) Waste Disposal
o Separate chemical waste from normal water drainage.
o Provide special containers for hazardous liquids.

(iv) Emergency Facilities
o Install emergency showers and eye-wash stations near sinks.
o Ensure quick access in case of chemical spills or burns.

(v) Safety Features
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o Non-slip flooring around sinks to prevent accidents.

o Clearly labeled taps (hot/cold, distilled water).

o Regular maintenance to prevent leaks and contamination.
(vi) Accessibility

o Place sinks at appropriate heights for students.

o Ensure plumbing design allows easy movement in the lab.

Table Summary

Consideration Purpose Example

Water Supply Provide clean water Multiple taps for experiments
Drainage Prevent flooding/slips Chemical-resistant pipes

Waste Disposal Safe handling of chemicals | Separate hazardous waste containers

Emergency Facilities | Quick response to accidents | Eye-wash stations, showers

Safety Features Reduce risks Non-slip floors, labeled taps
Accessibility Ease of use Proper sink height for learners
Key Takeaway

Plumbing in a school laboratory must ensure clean water, safe drainage, proper waste
disposal, and emergency facilities. Good design protects learners, supports experiments, and

prevents hazards.
Exercise 2.5

Describe factors to consider when plumbing school laboratories.
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Types of Laboratory Floors

Concreate floor Tiled floor Vinyl Floor Epoxy Floor Rubber Floor

(i) Concrete Floors

o Advantages: Strong, durable, resistant to heavy equipment.

o Disadvantages: Can crack, absorb chemicals if not sealed, slippery when wet.
(ii) Tiled Floors

o Advantages: Easy to clean, resistant to stains, attractive appearance.

o Disadvantages: Tiles may break under heavy impact, grout can absorb

chemicals, slippery.
(iii) Vinyl Floors
o Advantages: Smooth, chemical-resistant, easy to clean, less slippery.
o Disadvantages: Can wear out quickly, not as durable under heavy equipment.
(iv) Epoxy Floors
o Advantages: Highly resistant to chemicals, seamless, durable, easy to clean.

o Disadvantages: Expensive to install, requires professional application, can be

slippery if not textured.
(v) Rubber Floors
o Advantages: Slip-resistant, comfortable to stand on, absorbs shock.

o Disadvantages: Less resistant to strong chemicals, can wear out faster.
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Comparison Table

Floor Type | Advantages Disadvantages
Concrete | Strong, durable Cracks, absorbs chemicals, slippery
Tiled Easy to clean, attractive Breakable, grout absorbs chemicals
Vinyl Smooth, chemical-resistant | Wears out, less durable
Epoxy Resistant, seamless, durable | Expensive, slippery if smooth
Rubber Slip-resistant, comfortable | Weak against strong chemicals

Key Takeaway

The choice of laboratory floor depends on safety, durability, and cost. Epoxy and vinyl are
best for chemical resistance, concrete is strong for heavy use, tiles are common but need

care, and rubber adds comfort and slip resistance.
Exercise 2.6

Explain the advantages and disadvantages of various floors in school laboratories.

Safety Precautions is school laboratories
(i) Proper Supervision
o Ensure discipline
o Teachers must always supervise experiments.
o Avoid overcrowding
o Prevents misuse of chemicals and equipment.
(ii) Protective Gear
o Use goggles, gloves, lab coats, and closed shoes.
o Protects against burns, spills, and cuts.
(iii) Safe Handling of Chemicals

o Label all containers clearly.
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o Avoid tasting or smelling chemicals directly.

(iv) Proper Storage

o Store flammable and corrosive substances in secure cabinets.

o Prevents accidental mixing or exposure.

(v) Good Housekeeping

o Keep floors dry and clean.

o Ensure adequate light

o Dispose of broken glass and waste properly.

(vi) Electrical Safety

o Avoid exposed wires and faulty sockets.

o Switch off equipment after use.

(vii)  Emergency Preparedness

o Provide fire extinguishers, first aid kits, and eye-wash stations.

o Train students on evacuation procedures.

Table Summary

Precaution

Purpose

Example

Supervision

Prevents misuse

Teacher monitoring experiments

Protective Gear

Protects body

Wearing goggles and gloves

Safe Handling

Avoids chemical accidents

Labeling acids and bases

Storage

Prevents hazards

Locking flammable liquids

Housekeeping

Keeps lab safe

Cleaning spills immediately

Electrical Safety

Prevents shocks

Switching off Bunsen burners and sockets

Emergency
Preparedness

Quick response

Fire extinguisher near lab door
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Key Takeaway

Accidents in school laboratories can be minimized through discipline, supervision, protective
equipment, safe handling, proper storage, cleanliness, electrical safety, and emergency

readiness. A safe lab encourages learning without fear.
Exercise 2.7

Explain how accidents can be minimized in a school laboratory.

First Aid

First Aid is the immediate care given to an injured or suddenly ill person before professional
medical help is available. It involves simple, quick actions to save life, prevent the condition

from worsening, and promote recovery.
Roles of First Aid
(i) Preserve Life
o Keeps the injured person alive until medical help arrives.
Example: Giving CPR to someone who has stopped breathing.
(ii) Prevent Condition from Worsening
o Stops bleeding, prevents infection, or stabilizes fractures.
Example: Applying pressure to a bleeding wound.
(iii) Promote Recovery
o Speeds up healing by providing comfort and care.
Example: Cleaning and dressing minor cuts.
(iv) Provide Reassurance
o Reduces fear and panic in the injured person.
Example: Talking calmly to someone in shock.
(v) Assist Medical Personnel

o First aiders give useful information about the accident.
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Example: Explaining how the injury happened to doctors.

Table Summary

Role Explanation Example
Preserve Life Keep person alive | CPR for unconscious patient
Prevent Worsening Stop further harm | Bandaging bleeding wound
Promote Recovery Aid healing Cleaning minor cuts
Provide Reassurance Calm the victim Comforting accident victim
Assist Medical Personnel | Share details Reporting injury cause

Key Takeaway

First Aid is about quick, simple, and effective action. It saves lives, prevents complications,
and supports recovery. In schools, homes, and communities, knowing First Aid empowers

people to respond confidently to emergencies.

Exercise 2.8

(i) What is first Aid
(ii) Explain the role of First Aid
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Essential Contents of a First Aid Box

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)

<
-

‘EMERGENCY |

Bandages: Used to cover wounds, stop bleeding, and support injured parts.
Sterile Gauze Pads: For cleaning wounds and covering cuts to prevent infection.
Adhesive Plasters: Small coverings for minor cuts and scratches.

Antiseptic Solution (e.g., iodine, Dettol): Used to clean wounds and kill germs.
Scissors: For cutting bandages, tape, or clothing around injuries.

Tweezers: For removing splinters, glass, or small foreign objects from skin.
Safety Pins: Used to secure bandages or slings.

Cotton Wool: For cleaning wounds or applying antiseptic.

Pain Relievers (e.g., paracetamol): For reducing pain and fever.

Gloves: Protect the first aider from infections when handling wounds.
Thermometer: For checking body temperature.

First Aid Manual: Provides instructions on how to handle different emergencies.
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Table Summary

Item Use Example
Bandages Cover/support wounds | Wrap sprained ankle
Gauze Pads Clean & cover cuts Stop bleeding on hand
Plasters Protect small cuts Cover scratch
Antiseptic Kill germs Clean wound with iodine
Scissors Cut bandages/clothes Trim dressing
Tweezers Remove foreign objects | Pull out splinter
Safety Pins Secure bandages/slings | Pin sling to shirt
Cotton Wool | Apply antiseptic Dab wound
Pain Relievers | Reduce pain/fever Give paracetamol
Gloves Protect first aider Handle bleeding safely
Thermometer | Check temperature Detect fever
Manual Guide actions Read instructions

Key Takeaway

A First Aid box is a life-saving kit. Its contents help to stop bleeding, prevent infection,

relieve pain, and stabilize injuries until professional medical help is available.

Exercise 2.9

Suggest 10 components of a First Aid Box and explain their Uses
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First Aid for Common Hazards
(i) Scalds and Burns
o Cool the affected area immediately with running cold water (10-20 minutes).
o Do not apply oil, butter, or powder.
o Cover with a clean, non-fluffy cloth or sterile dressing.
o Seek medical help if severe.
(ii) Cuts
o Wash hands before touching the wound.
o Clean the cut with antiseptic solution.
o Apply pressure with gauze to stop bleeding.
o Cover with a plaster or bandage.
(iii) Electric Shock
o Switch off the power source before touching the victim.
o Check breathing and pulse; give CPR if necessary.
o Call for medical help immediately.
(iv) Fractures
o Do not move the broken limb unnecessarily.
o Support with a splint or sling.

o Keep the patient calm and seek medical attention.

Splint sling

P a g e | 31 Download free primary notes from digitalteachers.co.ug website



(v) Fainting
o Lay the person flat and loosen tight clothing.
o Raise legs slightly to improve blood flow to the brain.

o Ensure fresh air and allow recovery slowly.

Fainting position
(vi) Bites and Stings
o Wash the area with soap and water.
o Apply a cold compress to reduce swelling.

o For poisonous bites (e.g., snake), keep the patient still and seek urgent medical
help.

(vii)  Chemical Contact
o Rinse the affected area with plenty of clean water.
o Remove contaminated clothing immediately.
o Ifin eyes, flush with water for at least 10 minutes.

o Seek medical attention.
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Table Summary

Hazard First Aid Action Example
Scald/Burn Cool with water, cover | Hot water burn on hand
Cut Clean, press, bandage | Knife cut in kitchen
Electric Shock Switch off power, CPR | Shock from faulty socket
Fracture Immobilize, splint Broken arm in playground
Fainting Lay flat, raise legs Student fainting in class
Bites/Stings Wash, cold compress | Bee sting or dog bite
Chemical Contact | Rinse with water Acid spill in lab

Key Takeaway

First Aid is about quick, calm, and correct action. By cooling burns, cleaning cuts,
immobilizing fractures, and rinsing chemical spills, we can save lives, prevent complications,

and support recovery until professional help arrives.
2.10
what first aid is given in the following situations

(i) Burns
(ii) Cuts
(iii) Snake bite

(iv) fracture
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THEME: SCIENCE AND TECHNOLOGY

TOPIC 3: MEASUREMENTS, DENSITY

Competency: The learner should be able to estimate and measure length, mass, time, area,

volume and density and express them in appropriate units.
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E MENTS NATURE’
__M_E'ﬁ‘s PHYSICS [Emon |

( = LENGTH, MASS, WEIGHT, VOLUME = '
MASTER ¥
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L @ ()| pew : EXCELLENCE!
2ig 2kg GRAVITY! ~ B
? v e -~ LxWxH
‘I e m nasrten (M) cubic metre (") ("LuNDY CONVERSIONS
o 1km = 1000 m EL:“k:m'xooo, EXAMPLES o im = 10° mm
«1m =100 cm = s mass ( . - " . = 10°
*1em =10 mm @ * 191000 =g O | l‘:’,"“"ﬂl gx‘lsl:lsl) ‘1;' !mot @ .:t’-izﬂ’“

O@‘ | MEASURE ACCURATELY, CALCULATE CONFIDENTLY, EXCEL IN PHYSICS. :":; x

‘__--____-__-__-______-_._-__.______-_--_--..
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Physical Quantities

Physical quantities are properties of matter or phenomena that can be measured and
expressed using numbers and units.

Examples include length, mass, time, temperature, and speed.

Fundamental quantities
These are physical quantities which cannot be expressed in form of other quantities using any

mathematical equations.

The table of fundamental quantities and their Standard units (SI)

Fundamental Quantity S.l unit Symbol of S.1 unit
Length metres m

Mass kilogram kg

Time second s

Temperature Kelvin K

Current Ampere A

Dimensional/derived quantities
These are physical quantities which can be expressed in terms of fundamental quantities.
The table below shows examples of derived quantities and their units

Quantity Sl units Symbol of Sl unit
Area Meter squared m?
Volume Meter cubic m3
Density Kilogram per meter kgm-3
cubed
Exercise 3.1

List five fundamental quantities and their units
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Measuring length

The standard unit of length is meters (m).

Other metric system units include

Millmeter (mm) = 0.001m or Tloom or1073m

Centimetres (cm) = 0.01m or ﬁm or10~2m

Kilometer (km) = 1000m or 103m

Common measuring instruments for length

(a)

@y

Meter rule

300 I R TE B LYtk T A T DT N e
T O T s T A TR

SRA AL AN RN
WA S eSS ey

: »
WY RS ST e S e "y e B, T, e R R P W e B B A Yy S A e ™ My T By P ST ERE S e W

How to read a metre rule
(i) Metre rule reads distances in centimetres to 1 dip e.g., 0.0cm, 10.1 cm. 94.5cm

(ii) A metre rule is suitable for distances from 0. 0cm to 100.0 cm such as
dimensions of books, small boxes, tables, chairs and so on.

(iii) To accurately take a reading, the eye must be right over the mark on the scale

as show below

Corpect
wrong : wrong
2.6cm \, ;

-
~

(iv) If required to measure distances in meters; first measure the distances in cm and then
change the readings to meters by dividing by 100. For instance,

10.1 cm =21 _0.101m
100
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Other equipment that measures length are given below

Tape measure

INSIDE JAWS

% om STRP
S o e |
Q
w
2
oBJEcT  VERNIER SCALE
MOVABLE JAW
OUTSIDE JAWS
Vernier Calliper Micrometer screwguage
Exercise 3.2

Measure the height, length and width of blackboard, chair, table, your friends

Conversion of units of length
1lcm =10 mm
1m=100cm

1 km = 1,000 m

Conversion Examples

% Millimetres to Centimetres

7

o Formula: Divide by 10

o Example:50 mm =10 =5cm
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o Centimetres to Metres

o Formula: Divide by 100

o Example: 250 cm = 100 = 2.5 m
o Metres to Kilometres

o Formula: Divide by 1,000

o Example: 5,000 m = 1,000 = 5 km
o Kilometres to Metres

o Formula: Multiply by 1,000

o Example: 3 km x 1,000 = 3,000 m

Table Summary

Conversion | Formula | Example

mm-—->cm | +10 50mm=5cm
cm-—->m + 100 250cm=2.5m
m - km +1,000 | 5000m=5km

km > m x 1,000 | 3 km=3,000m

Exercise 3.3
Perform the following conversion

(i) 0.05km - cm [5,000cm]

(ii) 2,000,000cm -> m  [20,000m]

(i)  1km => mm [1,000,000mm]
(iv) 0.1m > cm [10cm]

(v) 10000mm to km [0.01km]
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Area

This is the amount of space an object occupies.

Formulae for finding area of common shapes

=

L a
Rectangle: LxW Square = a? Circle =nr?

b
Triangle =1§(b x h)

Trapezium = ‘i(a+c) xh

Exercise 3.5

Find the area of each of the following:

8cm

cm 3¢ 4cm

12 6cm 10cm
(i) (ii) (iii) (iv)
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Converting units of area

To convert the units of area one may change the units of the dimensions to the preferred
units and then multiply the results; or obtain the area and then convert the units directly.

Example

The dimensions of a maize field are given in diagram below

em

10m
Find the area of the field in
(i) cm?
Method |
1m =100cm

~ 6m =600cm; 10m = 1000cm and 4m = 400m
1
A= (a+b)xh

= %(600 +1000)x 400

= 320,000cm?

Method Il

Area in metres = % (6 +10)x 4 =32m?

But 1m? = 100cm x 100cm = 10,000cm?
~ 32m?=(32 x 10,000)cm?
=320,000cm?

(ii) km?
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1m= 1000°
6 10 4
~6m =—— = 0.006km; 10m =—— = 0.010km and 4m =—— = 0. 004km
1000 1000 1000

A= %(a +b)xh
= 2(0.006 + 0.010)x 0.004

= 0.000032km?

Method Il

Area in metres = % (6 +10)x4=32m?

1 1 1
But Im? =——km x —— km = km cm?
1000 1000 1000000
. 2 1 2
~ 32m%=(32x Jkm
1000000

= 0.000032km?>

Exercise 3.6
(a) Calculate following units as instructed
(i) 30mm?to cm?
(i) 100mm?to m?
(iii) 24m? to cm?
(iv) 32km? to m?

(b) A house requires tiles for a hall measuring 30m by 15 m. If a tile measures 20cm by 10cm,
how many tiles are requires.
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Cross-sectional Area

The cross-sectional area of an object refers to the surface area of its slice perpendicular to its
length. It's commonly used in engineering, physics, and construction.

Circular cross section area Rectangular cross section area
How to Calculate Cross-Sectional Area
The formula depends on the shape of the object:
e Circle: A= rtr? (where r is the radius)
e Rectangle: A= widthx length
e Square: A= side?

e Triangle: A=% x base x height
e Hollow Pipe: A=rt(R2-r?) (where R is the outer radius and r is the inner radius)

Exercise 3.7

Find the cross sectional areas of the following objects in m2.

5cm
32cm
4cm 10cm
(b)

(c)

ug

—b
N
(a)
3
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Total surface area

The total surface area of an object is the sum of the areas of all its faces or surfaces. The
formula depends on the shape:

Formulae for total surface area of common shapes
- i
[ h '
¢ ( 3 S h
Sphere=4ﬁr' cube = 6s? cylinder=2nr(h+r) cuboid= 2(lw + Ih + wh) cone = nr(l+r)

Exercise 3.8

Find the total surface areas of the following objects in m2.

w

(a) (b) (©) (d)
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How to find area of an irregular object

(i) Place the object on a graph paper and trace out its boundary.

(ii) Area of object = area of a square [Number of full squares +

number of incomplete squares]
2

Example

The area of the shape =11 + % =20 squares

Exercise 3.9

Estimate the area for the following shapes below.

(a) (b)
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Volume

Volume is the amount of space that an object or substance occupies. It is measured in cubic
units such as cubic centimeters (cm3), cubic meters (m3), or liters (L).

Formulae for volumes of common shapes
rs h :
: h
N
= Lnrth
cone = nr

Sphere= g.rur3 cube = s? cylinder=nr*h cuboid= Iwh

Some apparatus for measuring voume of liquids in the Laboratory

-

e

g

’{*

I

7

Um[&

T

Bgs2sg3888R
(l

i

@ﬁ

I

Pipette Burette

Volumetric
flask

Measuring
cylinder

Measuring volume of irregular objects

(a) Water Displacement Method (For Solid Objects)

(i) Fill a graduated cylinder or container with water and record the initial volume.
(i) Submerge the irregular object completely in the water.

(iii) Record the new water level.

(iv) Volume = Final Volume - Initial Volume.
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Stone

— —

— 60 =

~— ~—

~— —_—

~— ~—
— —

- —

~— -~

— —~—

—— 40 — 40
- —_ ~ -

— —

— ~—

- ~-

— \.m
— -

— -

— —

~— ~—

——

Hl!{HH
=)

Volume of the stone =40 - 30 = 10cm?

(b) Using overflow can

ﬁ Overflow can

Measuring cylinder

Stone

Displaced water (27cm?)

Volume of stone = 27cm?
Step-by-Step Method

(1)  Fill the Overflow Can: Fill the can with water until it just reaches the spout. Let any
excess water drain out to ensure an accurate measurement.

(1)) Submerge the Irregular Object: Gently place the object into the water, ensuring it is
fully submerged. The displaced water will flow out of the spout.

(ii1)) Collect the Overflow Water: Place a measuring cylinder or another container under
the spout to collect the displaced water. Be precise—avoid splashes or evaporation.

(iv) Measure the Volume Read the graduated scale on the measuring cylinder.

(v) The volume of the collected water is equal to the volume of the object.
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Exercise 3.10
(@) Convert the following units as instructed
(i) 200cm?® to m3
(ii) 20 liters to cm3
(iii) 4m3tomm3
(iv)  6litrestom?3

(b) Bbosa has 40,000cm3 of milk and sells a litre at UGX 500. How much will he earn from
this milk.

(c) After dropping a stone into a measuring cylinder containing 50cm? of water, the
volume raised to 80cm3-mark. Find the volume of the stone.

(d) Explain how the volumes of an Irish potato can be measured.
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Time

Time is a fundamental concept that helps us measure the duration between events.
Scientifically, time is the ongoing progression of existence, Sl unit of time is seconds (s) but it
can be measured in minutes, hours, days and years.

Relationships among seconds, minutes, hours and days
1day = 24hours

1lhour = 60 minutes

1minute = 60 seconds

Measuring time

Measuring time involves using different tools and units depending on the level of precision
needed.

Instrument for measuring time

Stop clock Stop watch

Exercise 3.11
(a) Convert the following
(i) 2.5hour to seconds
(ii) 48hours to days
(iii) 1 day to minutes and then seconds
(iv) 72minutes to hours
(b) How many seconds are
(i) 4 milliseconds

(ii) 30 microseconds
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Mass

Mass is the quantity of matter contained in the body. Sl unit of mass is kilogram. Other units
are grams, and tonnes.

Apparatus for measuring mass in school laboratories

Beam balance Digital balance

Exercise 3.12

Convert the following to kg
(i) 10mg

(ii) 100g

(iii) 2 tonnes

Scientific significant figures

Significant figures are the digits in a number that contribute to its precision. They are
important in scientific measurements and calculations to ensure accuracy without
unnecessary rounding or exaggeration.

Rules for Determining Significant Figures

(i) Nonzero digits are always significant (e.g., 123 has 3 significant figures).

(ii) Leading zeros (zeros before the first nonzero digit) are not significant (e.g., 0.0032 has
2 significant figures).

(iii) Zeros between nonzero digits are significant (e.g., 103 has 3 significant figures).

(iv) Trailing zeros in a decimal number are significant (e.g., 2.400 has 4 significant
figures).
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(v) Trailing zeros in a whole number without a decimal point may or may not be
significant, depending on notation (e.g., 1500 has 2 significant figures, but 1500. has
4).
Why Significant Figures Matter
e They help indicate measurement precision.

e They prevent overestimating accuracy in scientific calculations.
e They ensure consistency in rounding when performing mathematical operations.

Rounding off numbers

Rounding off numbers helps simplify values while maintaining reasonable accuracy. The
rounding method depends on the place value you’re focusing on. Here’s how it works:

General Rounding Rules

(i) Identify the place value to round to (e.g., nearest ten, hundred, decimal place).
(ii) Check the next digit:

o Ifit’s 5 or more, increase the rounding digit by 1.
o Ifit’s 4 or less, keep the rounding digit the same.

(iii) Replace remaining digits with zeros (for whole numbers) or remove them (for
decimals).

Examples
¢ Rounding 376 to the nearest ten = 380 (since 6 is 5 or more, increase the 7 to 8).
¢ Rounding 2.347 to the nearest hundredth - 2.35 (since 7 is 5 or more, increase the 4

to 5).

Multiplication of numbers

(i) When multiplying or dividing numbers with differing significant figures, the resultant
takes the lower number of significant figures used in obtaining the result

(ii) For addition or subtraction of numbers, the result takes the lower number of decimal
places.
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Example
(a) Find the difference between 1.456 and 0.9
1.456 - 0.9 =0.556
=0.6
(b) Divide 3.42 by 1.645
3.42 + 1.645=12.079
=2.08
Exercise 3.13
(a) Write the following numbers to 3 s.f.
(i) 304678
(ii) 0.62547
(iii) 4.267 x 1073
(iv) 9.4593
(v) 5.4754 x 10°
(b) Perform the following arithmetic
(i) 2.005x3.07
(i) 1.068x0.42
(iii) 1.25+14.235

(iv) 1.067 +0.25

3.68+4.978
0.0973-3.26 x 20.3

(v)
(c) Round of the following to 2 significant figures
(i) 9.4678
(i) 0.63247
(iii) 4.467x 1073

(iv) 5.4744 x10°
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Scientific notation (exponential or standard form)

Standard form is a way of writing very large or very small numbers concisely using powers of
ten. It is commonly used in mathematics and science.

How to Write a Number in Standard Form
The format is: a x 10"
Where:

e aisanumber between 1and9
e nisthe power of 10 (positive for large numbers, negative for small numbers)

Examples

1. Large number:

o 5,600,0005,600,000 - 5.6x10°

o The decimal point moves 6 places to the left.
2. Small number:

o 0.000420.00042 - 4.2x10™*

o The decimal point moves 4 places to the right.

Exercise 3.14

Write the following number in scientific notation

(i) 0.00009
(ii) 4500000
(iii) 0.049

(iv) 527200 to 2 s.f.

The scientific method

The scientific method is a systematic process used to investigate questions, solve problems,
and develop theories in science. It ensures that conclusions are based on observable,
repeatable, and testable evidence.

Steps of the Scientific Method

1. Observation — Identify a phenomenon or problem.
2. Question — Formulate a question based on your observations.
3. Hypothesis — Create an educated guess or prediction.
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Experimentation — Design and conduct a controlled experiment.

Data Collection — Gather and analyze results.

Conclusion — Determine if your hypothesis was correct or needs revision.
Communication — Share findings for peer review and further study.

Nous

Why Scientific method important

e Helps minimize bias.
e Ensures repeatable and reliable results.
e Advances knowledge in fields like physics, biology, and chemistry.

Density
It mass per unit volume
mass

Density =

volume

Importance of measuring density

Measuring density is crucial across various fields, as it helps determine material properties,
identify substances, and optimize industrial processes. Here’s why density measurement
matters:
1. Identification of Materials
o Different substances have unique densities, allowing scientists to distinguish between
materials (e.g., water vs. oil).
e Helps in quality control and verifying the purity of substances.

2. Engineering & Construction

e Ensures materials like metals, wood, and plastics meet design specifications.
e Used in structural stability analysis for buildings, aircraft, and bridges.

3. Manufacturing & Industry
¢ Density helps in mixing chemicals accurately in pharmaceuticals, cosmetics, and food
production.
o Affects packaging decisions—for example, lighter materials reduce shipping costs.

4. Environmental & Scientific Applications

¢ Used to monitor water pollution and measure oil spills.
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e Helps analyze geological samples in mining and earth science.
5. Everyday Applications

e Determines whether an object will float or sink in a liquid.
e Important in cooking, especially in understanding ingredient proportions.

Example
(a) 500cm? of a liquid has a mass 600g. Find the density of the liquid in kgm3.
1cm3=1cm x 1cm x 1cm = 102m x 102m x 10 “2m =10°m3
~500cm3 =500 x 10 =5 x 10*m3
1g =103 kg
~ 600g = 600 x 1073 = 0.6kg

mass 0.6

= 1200kgm-3

Density = =
ensity volume 5x10~%

(b) Find the density of a cube of side 40cm and mass of 600g.

40
40cm = Too = 0.4m

Volume of the cube =13=0.4 x0.4 x 0.4 = 0.064

600g = % = 0.6kg

mass 0.6
= =9.375kgm™3
volume 0.064 9.375 g

Density =
Density of air
Air has a mass and volume and therefore its density can be calculated.
Experiment to show that air occupies space
Experiment: Air Takes Up Space
Materials Needed:

e Aclear glass or cup
e Atissue paper
¢ A bowl of water
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Steps:

1. Prepare the Glass
o Take a dry tissue paper and crumple it.
o Place it inside the bottom of the glass.
o Make sure the tissue doesn’t fall out.
2. Invert the Glass
o Turn the glass upside down.
o Keep it straight and steady.
3. Submerge the Glass in Water
o Lower the inverted glass into the bowl of water.
o Make sure it is fully submerged, but do not tilt it.
4. Observe What Happens
o Remove the glass from the water and check the tissue.
o The tissue remains completely dry!

Explanation:
e Airinside the glass takes up space.
e When the glass is submerged, water cannot enter because the air inside the glass is
pushing back.

e This proves that air occupies space, preventing the water from reaching the tissue.

Experiment to show that air has weight

inflated
balloon

Materials Needed:

¢ Two identical balloons

e Aruler or a wooden stick
e String

e Apinorneedle
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Steps:

1. Make a Balance
o Tie the stick in the middle using the string to hang it like a balance.
o Attach one balloon to each end of the ruler.
o Make sure both balloons are empty (not inflated) and balanced.
2. Inflate One Balloon
o Blow air into one balloon and tie it securely.
o Leave the other balloon as it is.
3. Observe the Balance
o Attach both balloons to the ruler again.
o The side with the inflated balloon will move downward, showing that it is
heavier.

Explanation:

¢ Airinside the balloon has mass, and when added to the balloon, it increases its
weight.
e This proves that air has weight, even though we don’t always feel it.

How to determine the density of a liquid

Materials Needed:

e Weighing scale
e Graduated cylinder
e liquid

Steps to Measure Density
e Weigh an empty graduated cylinder or container=a g

e Pourthe liquid (Vecm3)into the container and weigh it again=b g
e Mass of the liquid = (b — a)g

e Density of the liquid = (bv;a) gem?
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Density of the mixures

Suppose a mixture of two components, say P and Q of masses Mp and Mg with volumes Vp
and Vq; the density of the mixuture is obtaind from the formula

Mp+Mq

Density of the mxture = VotVa

Exercise 3.15
(a) Aliquid has a relative density of 45 gcm™3. Find its density in kgm™3

(b) Two substance x and y are mixed in such a way that a mass of 250g of x with volume
150cm?3 is mixed with a mass of 50g with volume 250cm3. Calculate the density of the
mixture.

(¢) A mixture of density 0.25gcm3 is made by mixing P of mass 240g and Q of mass xg. If
the volume of P is250cm3and the volume of Q is 750cm3. Find the mass of Q.

(d) A glass box with a 10cm? base contains water to a height of 10cm3. The volume rose to
12cm?3 when a stone of mass 650g was dropped carefully into the box.

®  Find the volume of the stone

(ii) Find the density of the stone in kgm-3

Floating and sinking

A substance floats when its density is lower than that of the liquid and sinks when its density
is higher than that of the liquid.

Relative density

The density of pure water is 1gcm = 1000kgm™3

Relative density is the ratio of density substance to density of pure water
Mathematically

density of substance

Relative density = -
density of pure water

_kgm™3
" kgm-3

~Relative density has no units.
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Differences between relative density and density

Relative density Density
Is the ratio of density of substance to Is the mass per unit of volume
density of pure water
Has no unit S.lunit is kgm™3
Example

Calculate the relative density of a block having dimension 4m x 3m x 2m given its mass in
48000g

V=LxWxH

=4dm x3m x2m

=24m3
Mass = 48000g = 2202%K8_ /oo

. Mass 1000
De;;:ty - Volume
- g _ -3
= 2ams ~2KEM
Density of pure water =1000kgm3
density of block

Relative density = -
density of pure water

2kg m~3
=51 _0002
1000kg m—3

Density bottle
Stopper

density bottle

The density bottle always contains exactly the same volume when the liquid when the bottle
is full and the stopper is inserted, the excess liquid rises up through the hole levels is at the
top of the hole.
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Experiment to measure the relative density of a liquid by the use of density bottle

Procedure

(i) Using a balance, obtain mass empty density bottle =Md g
(ii) Determine the mass of the bottle full of liquid Q = Mq

(iii) Determine the mass of the bottle full of water = Mw

Calculations

Mass of the liquid Q =Mg— Mg

Mass of water = Mw - Mg
. . _ Mq_Md

Relative density Ty

Example
A density bottle weighs 20g when empty, 50g when full of liquid and 30g when full of water.
Find the

(a) Relative density liquid

(b) Density of liquid in

(i) kgm3 (ii) gem3
Me = 20g
M. = 50g
Mw = 30g
. . ML_Me
(a) Relative density MM,
50g—20g
- 30g—-20g
30g
"o
=3
(b) Density of water = 1000kgm™3
(i) In kgm™3
3= Density of liquid
1000kgm—3
Density of liquid = 3 x1000kgm™3
=3000kgm3
(ii) Ingem3
3= Density of liquid
1g cm—3
Density of liquid = 3 x 1gcm™3
=3gcm3

Exercise 3.16

1.  Given the data below
Mass of empty density bottle = 19g
Mass of bottle full of water = 69g
Mass of bottle full of liquid = 59g
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(I) Find the mass of liquid in density bottle
(ii) Find the relative density of the liquid
(iii) Find the density of liquid in kgm™3
2. The density bottle has a mass of 70g when empty, 90g when full of water and 94g when
full of liquid. Find
(i) Relative density of the liquid
(i) The density of the liquid

Vote Dr. Bbosa Science President of Uganda 2031
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