INTERGRATED SCIENCE FOR P7
LESSON NOTES FOR TERM 1 2023
THEME: Human body
TOPIC: Muscular skeletal system

Listen and write:
1. Skeleton
2. Skeletal system
3. Hydrostatic

Skeleton
A skeleton is the structure of the body.

[bookmark: _GoBack]Skeletal system
This is the support structure of the body.

Types of skeletons
Exo skeleton
Endo skeleton
Hydrostatic (fluid skeleton)

1. Hydrostatic (fluid skeleton)
This is the type of skeleton where by the body of some animals is filled with a fluid under pressure such as earthworms, slugs and caterpillar.
2. Exo skeleton
This is one that is found outside the body of animals e.g., insects and crustaceans.  
3. Endo skeleton
This is the one that is found inside the body of an animal such as human beings.

Activity
1. Define the term skeleton.
2. Identify any two types of skeletons.
3. Which type of skeleton is possessed by a footballer?


Listen and write:
1. Femur
2. Tibia
3. Humerus
4. Ulna

The structure of a human skeleton.




 Listen and write:
1. Bone
2. Phalanges
3. Carpals

Bones
A bone is the hardest tissue found in the body of vertebrates.
Types of bones
· Flat bones
· Long bones
· Short bones
· Irregular bones

Short bones
These are bones found in the middle ear, wrist, ankles and breast bone.

Examples of short bones
· 
· Metatarsals
· Metacarpals
· Incus
· Stapes
· Hammer
· Phalanges
· Malleus
· Carpals

Flat bones
These are bones found in the wrist and skull.
Examples are pelvis and cranium found in the skull.

Long bones
These are bones found in the human arm and leg.
Examples are: Femur, tibia, humerus.

Irregular bones
These are bones without a definite shape such as pelvis and vertebrae found in the vertebra column.

Activity
1. Name the smallest bone in the human body.
2. What do we call the hardest tissue found in the body of vertebrates?
3. Name the part of the human body where the longest bone is found.
4. Identify any two examples of irregular bones found in the human body.
5. Why is the pelvis said to be an irregular bone?


Listen and write:
1. Metacarpal
2. Radius
3. Humerus
4. Attachment

The structure of scapula an example of flat bones








Functions of human skeleton 
· It supports the soft part the soft part of the body.
· It protects the delicate part of the body.
· It gives the body shape.
· It allows movement mostly at the joint.
· It provides room for muscle attachment.
· The bones store calcium and phosphorus.
· Some bones help[ in the formation of blood cells e.g., femur.

Activity
1. Mention any one bone that helps in formation of blood cells.
2. State any three functions of human skeleton.
3. Fill in the missing information in the table below.
	Part of skeleton
	Delicate organ protected

	(i) ___________________
(ii) Skull
(iii) ___________________
(iv) Pelvic girdle

	(i) Lungs
(ii) __________________
(iii) Spinal cord
(iv) __________________




Listen and write:
1. Fracture
2. Splints
3. Casualty
4. Bones

Fracture
Fracture is a broken bone in the body.


Types of fracture
1. Simple fracture _Green stick fracture
2. Compound structure
Simple fracture
This is a fracture where the broken bone does not break or pierce the skin. It is also called closed fracture.
Structure of a simple fracture



Compound fracture
This is where the broken bone tears the skin or flesh. It is also called open fracture.

First aid for simple fracture
· Make the casualty lie down still.
· Apply a splint to a broken limb.
· After tying the splint, arrange to transport the casualty to the nearest health unit.
N.B: A stretcher is used to transport a casualty who cannot walk.

Activity
1. What is a fracture?
2. Mention any two types of fracture.
3. Give the difference between simple and compound fracture.
4. What is the main function of tying splints on the broken limb?

Listen and write:
1. Diseases
2. Disorder
3. Dislocation
4. Strain
5. Sprain

Diseases of the bones
1. Rickets
It is caused by lack of calcium in the body. The bones become weak and deformed.
Prevention
Feeding on diet rich in calcium
.
2. Polio
It is an immunisable disease.
It affects the limbs and paralyses them.
It affects bones and nervous system.
Prevention
Immunise the children at the right time when they are still young.
3. Cancer of bones

Disorders of the bones
· Dislocation
· Sprain
· Strain
· Fracture

Dislocation is the displacement of one or more bones at a joint. It occurs when a strong fore acts directly or indirectly on a joint.
Sprain: This is when the ligament and tissue at the joint are torn or over twisted. It is caused by sudden turning during running and walking.
Strain:
It occurs when the muscles or group of muscles is over stretched or torn by sudden movement.
It occurs in muscles.
Note: Sprain does not occur at a joint.

Activity
1. Name one immunisable disease that attacks bones.
2. Give one way of preventing rickets.
3. How can we control polio among the children.
4. Write short notes on:
(i) Strain
(ii) Sprain

Listen and write:
1. Joint
2. Movable
3. Immovable
4. Ball and socket joint
5. Pivot

Joints
A joint is a place where two or more bones meet in the body.
Types of joints
Movable joints
Immovable joints

Movable joints
These are joints which allow movement in the body.




Examples of movable joints
Ball and socket joint
Hinge joint
Pivot joint
Gliding joint

Ball and socket joint
These are joints that allow movement in all directions.
Examples are: shoulder joints and hip (pelvis) joint.

Structure showing shoulder joint and hip joint
(a) Shoulder joint




(b) Hip joint


Listen and write:
1. Ligament
2. Synovial fluid
3. Hinge
4. Patella

Hinge joint
A hinge joint allows movement in one direction only.
Examples of hinge joints
Knee joints
Elbow joints

A structure showing a knee joint



Structure showing an elbow joint




Ligaments: This is a tissue that connects a bone to another bone on a joint. 
Synovial fluid: It is a fluid that lubricates the joint and reduce friction between bones.


Activity
1. Identify any two examples of hinge joints.
2. What do we call a tissue that connects a bone to another?
3. Apart from preventing friction, give another friction of synovial fluid.

Listen and write:
1. Carpals
2. Ankles
3. Vertebrates
4. Suture

Gliding joints
These are joints where two moving flat bones slide over one another.
Examples of gliding joints
· Wrist (carpals)
· Ankles
· Vertebrates

Structure showing gliding joint



Pivot joints
These are joints which allow little movement as you rotate the head from one side to another such as the neck vertebrae.


Structure showing pivot joint




Immovable/fixed joints
These are joints that do not allow any movement at all between them.
Example is the suture joint of the skull.







Activity
1. List any two examples of gliding joints.
2. Draw a diagram to show the position of pivot joints.
3. Why is the suture joint called immovable joint?
4. How is the movement of a hinge joint different from that of a ball and socket?

Listen and write:
1. Muscles
2. Voluntary
3. Involuntary
4. Cardiac
5. Tendon

Muscles
Muscles are bundles of cells that form connective tissue that produce movement in the body. They are attached to the bones by strong tissue called tendon.
Tendon is the tissue that joins the muscle to bones.

Types of muscle
· Voluntary (Skeletal) muscles
· Involuntary smooth muscles
· Cardiac muscles

Voluntary muscles
These are muscles that can be controlled by the brain.

Examples of voluntary muscles include:
· The triceps
· The biceps
· Calf muscles of the hind limb

Structure showing some of voluntary muscles

 



Listen and write:
1. Involuntary muscles
2. Intestines
3. Vessels
4. Diaphragm
Involuntary muscles
These are muscles that work without the instructions from the brain.
Examples of involuntary muscles are:
· Muscles of the intestines
· Sphincter muscles
· Muscles that join the upper and lower jaws
· Muscles of the blood vessels
· Ciliary muscles
· Stomach muscles
· Diaphragm muscles

Cardiac muscles
These are muscles that make up the heart.

Functions of muscles
· They aid in body movements.
· They are used in storage of oxygen by the help of the haemoglobin found in muscles.
· Heart muscles pump blood in the body.
· Muscles connect bones together in the body.
· They aid in the movement of food through the alimentary canal (peristalsis)
· They help in breathing e.g., Intercoastal muscles and diaphragm.

Activity
1. What are involuntary muscles?
2. State the use of a tendon in the human body.
3. How do we call the movement of food through the alimentary canal?

Listen and write:
1. Hernia
2. Prolapse
3. Back ache
4. Dislocation

Diseases of muscles and skeletal system
(a) Diseases
Hernia: This is a condition where by different muscles move from their position and are constricted within narrow openings.
Prolapse: This is when muscles weaken and are no longer able to support different tissues.
Back ache: This is caused by mainly poor sitting posture.
Dislocation: Displacement of bone from a joint.
Deformation of bones: The growth of bent bones.



(b) Disorders
· Cuts
· Fracture
· Strains
· Sprains
· Muscle wasting (decrease in the muscle mass. It is caused by lack of exercises and malnutrition)

Activity
1. Identify any two diseases of muscles.
2. How do we call the displacement of bones from a joint?
3. What is the main cause of back ache?

Listen and write:
1. Posture
2. Chest pain
3. Immunisation
4. Physical exercises

Body posture
Posture is the way how a person positions his body when sitting, standing or walking.
Importance of good posture
· Muscles grow well and straight.
· It promotes the proper working of the body organs.

Dangers of bad posture
· Growth of bent bones.
· Back and chest pain.

Health habits that keep the system in a health working condition
· Eating a balanced diet.
· Taking children for early immunization.
· Carrying out regular physical exercises.
· Sitting and walking well.
· Avoid climbing trees.
· Wearing shoes.
· Always boil water for drinking.
· Follow rules and regulations of certain games.

Activity
1. Define the term posture.
2. What are the importance of good posture?
3. How does climbing of trees lead to bad health working conditions?

Listen and write:
1. Excretion
2. Excretory organs
3. Uric acid
4. Urea
5.  Bile
Excretion
This is the removal of waste products from the body.
Excretory organs
These are the organs involved in removal of waste products from the body.

Organs that make the excretory system
1. The skin: Excretes excess water, excess mineral salt, urea, lactic acid all as sweat.
2. The kidneys: It excretes nitrogenous components such as urea, uric acid, excess mineral salts, excess water all as urine.
3. The lungs; Excrete carbon dioxide from the body.
4. The liver: Excretes bile pigments from the body.

Activity
1. Identify any four examples of waste products excreted from the body.
2. Identify any two excretory organs.
3. Write two components of the excretory system.

Functions of parts
Epidermis: This is the out layer which protects the inner parts of the body.
Cornified layer (Horny layer): It prevents germs, dirt, chemicals from entering the body.
Granular layer: It develops to replace the worn out cornified layer.
Malphigian layer: It has pigment melanin for:
· Shielding the body from ultra violet radiations from the sun.
· Determines the colour of one’s skin. 
Blood vessels: Supply the skin with blood rich in food nutrients and oxygen. 
Sensory nerve endings: Make the body feel pain, heat, coldness, pressure and touch.
Sebaceous gland: Produce an oil substance called sebum which lubricates the skin and keep the hair waterproof.
Hair follicle: It is responsible for hair development.
Fat layer: Prevents heat loss from the body by insulating it.
Sweat glands: Excretes sweat from the blood.
Elector muscles: Controls lying and rising of the hair.

Activity



Listen and write:
1. Sweat pore
2. Epidermis
3. Dermis
4. Hair follicle

The human skin
· A skin is the organ that covers the human body.
· It protects the body from the entry of germs, water and other external damages.
· It also acts an organ of excretion.
· The skin is the largest part of the body. It is made up of two layers that is Epidermis and Dermis.

The structure of human skin






Listen and write:
1. Ring worms
2. Itching
3. Patches

Diseases and disorders of human skin
(a) Diseases
Ring worms:
· It is caused by fungus.
· It is spread through contacts.
Signs and symptoms
· Itching of the skin.
· Hair falling off.
· Patches of bare skin.
Prevention
· Regular bathing.
· Iron clothes after washing.
· Do not share clothes.







Other diseases of the skin
	Disease
	Transmission
	Signs/symptoms

	Chicken pox caused by a virus
	Body contact with an infected person
	-Fever
-Headache

	Measles caused by a virus
	Through air
	-Skin rush

	Scabies caused by itch mites
	Spread through body contacts
	-Itching of the skin
-Watery swellings on the skin

	Athletes foot
	Infected socks and shoes
	-The skin between toes cracks and smells

	Yaws bacteria
	Body contact with an infected person
	-Sores on legs and buttock 
-Large boils on skin



Disorders of the human skin
· Burns and scalds
· Cuts
· Wounds
· Pimples mostly in adolescents
· Sprains

Care for the skin
· Regular bathing.
· Wearing clean clothes.
· Keep the finger nails short and clean.
· Protect the skin from too much sunshine and excessive coldness.
· Eat a balanced diet.

Functions of the human skin
· It protects the inner parts of the body.
· It prevents the entry of germs.
· It is a sense organ for feeling.
· It excretes sweat.
· It regulates the body temperature.
· It makes vitamin D using energy from the sun.

Activity
1. Name the system to which the skin belongs.
2. Identify the two layers of the skin.
3. Name the pigment found in the malphighian layer.
4. How can you care for your skin as a candidate?

Listen and write:
Urinary system
Urinary bladder
Kidneys
Sphincter muscles

The urinary system
The urinary system is made up of:
· Two kidneys
· Ureter
· Urinary bladder
The urinary system is responsible for passing out urine.
The urinary system combines with the reproductive system to form the Ural genital system.

The structure of the urinary system











· The Aorta takes the blood to the renal artery.
· The venacava takes filtered blood to the heart.
· Urethra is the passage of urine from the kidney.
· Urinary bladder keeps urine until it is passed out.
· Sphincter muscle keeps the urinary bladder closed.

Listen and write:
1. Cortex
2. Pyramids
3. Pelvis
4. Ureter

The Kidney
The kidneys are two reddish organs found at the back in the lower abdomen. The kidneys are bean shaped
The structure of the kidney






Functions of the parts of a kidney
 
1. Cortex: It is where filtration of blood occurs.
2. Medulla: 
· It absorbs some of the substances that have been filtered.
· It regulates the amount of water in the body.
3. Pelvis: It is where urine is stored for some time.
4. Renal artery: Transport oxygenated blood from the aorta to the kidneys.
5. Renal vein: Carries deoxygenated blood from the kidneys to the vena cava.
6. Ureter: It takes urine to the urinary bladder.
7. Urinary bladder: It stores urines for some time.

Functions of the kidney
· Kidneys filter blood.
· Kidneys regulate amount of water in blood.
· Controls the level of salt in the blood.
· Removes the nitrogenous wastes in the body.
· They help in the production of red blood cells.
· They regulate the amount of water in the body.

How water is lost or reduced in the body
· Sweating after physical activities.
· Prolonged diarrhoea and vomiting.
· People urinate a lot during cold weather because excess water is only lost as urine. There is no sweating.
· During hot weather, people sweat a lot and little urine is passed out.

Activity
1. How many Kidneys do you have?
2. Identify any parts of the kidney.
3. What is the effect of accumulating salts in the kidney?
4. Point out one water borne disease of the kidneys.
5. Give a reason why people urinate a lot during cold weather.
6. Why is little urine passed out on hot weather concentrated?

Listen and write:
1. Water borne diseases
2. Bilharzia
3. Gonorrhea
4. Nephritis

Diseases and disorders of the kidney
· Kidney/ bladder stones
· Enlarged prostate glands
· Cystitis
· Kidney failure
· Bilharzia
· Gonorrhea
· Kidney cancer
· Nephritis

Care for the kidneys and urinary system
· Drink plenty of fluids.
· Drinking boiled water.
· Feeding on a balanced diet.
· Do not hold urine for a long time.
· Avoid dangerous games that may damage kidneys, drinks and artificially preserved drinks that have chemicals added to them.

Activity
1. Point out any one water borne disease of the kidney.
2. Identify any one Std that affects the kidneys when poorly treated.
3. Suggest two ways of promoting the good health of the kidneys.

Listen and write:
1. Carbon dioxide
2. Bi-product
3. Respiration
4. Trachea
5. Diaphragm

The lungs as excretory organs
· The lungs as organs of excretory system remove carbon dioxide and water vapour from the body which are bi-products of respiration.
· The lungs belong to two systems in the body that is respiratory and excretory systems.
Structure of the lungs




Functions of the parts
1. Epiglottis: Prevents food from entering the trachea.
2. Trachea: (wind pipe) It allows air into the lungs.
3. Ribs: Protects the lungs and the heart.
4. Diaphragm and inter coastal muscles: Help in breathing.
5. Bronchus: Takes air from the trachea to the each lung.


Functions of the lungs
· They help in exchange of gases.
· They are the organs for respiration.
· Lungs act as excretory organs by eliminating carbon dioxide and water vapour.

Respiration: is the oxidation of glucose in the body cells to produce energy. It occurs in the body cells.

Activity:
1. Define the term breathing
2. Give one reason why we should breathe through the nose.
3. Name the part of the skeleton that protects the lungs.
4. Apart from the lungs, name any other part that is protected by the ribs.

Listen and write:
1. Whooping cough
2. Contamination
3. Diphtheria
4. Influenza

Diseases and disorders of the lungs
	Disease
	Transmission
	Signs and symptoms

	Tuberculosis caused by a bacteria
	-Through breathing contaminated air
-Drinking poorly prepared milk from infected cows
	-Chronic cough
-Fever
-Loss of body weight


	Whooping cough
	-Through breathing contaminated air
	-Serious cough

	Influenza
	-Through contaminated air
	-Sneezing all the time
-High fever

	Heamophilus influenza type B
	-Through contaminated air
	-Difficulty in breathing

	Diphtheria caused by bacteria
	-Through contaminated air
	-Sore throat
-Difficulty in breathing
-Swollen neck



Non communicable diseases of lungs
(a) Diseases that result from heavy smoking
· Lung cancer
· Emphysema
· Bronchitis
(b) Hereditary diseases
· Asthma
· Sinuses



Listen and write:
1. Immunisable diseases
2. Tuberculosis
3. Smoking
4. Diphtheria

Controlling diseases of the excretory system
(a) Immunisable diseases can be controlled by immunisation
1. Tuberculosis using BCG vaccine
2. Whooping cough using DPT vaccine
3. Haemophilus influenza type B using jib B vaccine
4. Diphtheria using DPT vaccine
(b) Avoid smoking

Care for the lungs
· Avoid dusty and smoky places.
· Do not smoke to avoid lung cancer and emphysema.
· Have regular exercises.
· Do not breathe through the mouth.
· Cover your mouth and nose when coughing and sneezing.
· Carry out immunisation for childhood immunisable diseases.

Activity
1. Give one disadvantage of smoking to an individual.
2. Write one health habit you would tell a friend to do if one had cough and flu in the classroom.
3. Identify diseases of lungs that is associated with smoking.





THEME: MATTER AND ENERGY
TOPIC: LIGHT ENERGY
Listen and write
Light
Light is a form of energy that enables us to see
Sources of light
A source of light is any object that is able to emit light

Sources of light 
Sources of light fall under two categories
Natural sources
Artificial sources

Natural sources
These are sources which emit light on their own such as sun, star, fire flies, glow worms, erupting volcanoes, lightning.

Artificial sources
These are objects made by people that emit (produce) light e.g candles, torch, electric bulbs.

Luminous objects
These are objects that generate their own light such as the sun, stars and others.

Non luminous objects
Theseare objects that do not produce their own light such as moon, planates, electric poles and others.

Activity
Define the term light
What is a source of lght
Write the difference between luminous and non luminous objects.
Why is the moon called a non luminous object?


Listen and write
Light 
Light rays
Observer
Vacuum
How light travels
Light travels through some media such as clear water, clear glass, air and across vacuum.
Light travels in all directions from its sources.

Illustrations showing that ight travels in all directions from its source.

Light travels in a straight line
An experiment to show that light travels in a straight line










Observation
An observer in experiment A was able to see light from the source and the one in B did not see any light. Why?
Because the straw was bent (not straight)
Conclusion
This shows that light travels in a straight line from the source.

Activity
Identify any two media lightcan pass through
Using a pencil draw an illustration showing that light travels in a straight line from the source.

Listen and write
Rays
Beams
Parallel
Diverging
Rays and beam of light
A ray is a straight path along which light travels in a given direction


Beam of light
A beam of light is agroup of rays travelling in the same direction

Types of beams
Parallel beam of light
Diverging beam of light
Converging beam light

Parallel beam of light
This is a type of beam of light whch has light rays that do not meet at all in their path. 

	
Diverging beam
This is abeam of light which has light rays coming from a common source and keep spreading out away from each other.




Converging beam
This is a beam of light which has light rays meeting at a common point.





Listen and write 
Transparent
Translucent
Opaque
Material

Effects of different materials on light 
Transparent materials
These are materials through which light can pass easily
Examples are;
Air, glass and clean water








Translucent materials
These are materials that allow little light rays to pass through them.
Examples are;
Oiled paper, church window glasses, tinted window glasses, thin cloth, polythene paper.

Opaque objects
These are materials through which light cannot pass.
Examples are;
Wood, metals and human body ets.





Importance of opaque objects
They provide privacy
They help to for shadow which are used as shade.

Activity
1. What is the difference between the following 
a. Transparent
b. Translucent
c. Opaque
2. Identify any two examples of opaque objects
3. Why is air not regarded as an opaque object?

  
Listen and write
Shadows
Umbra penumbra
Darkness

Shadows
A shadow is a region of darkness caused by an obstruction of light rays by an opaque object,
Shadow has two parts
Umbra is the dark part of the shadow
Penumbra  is the light part of the shadow

Advantage of shadow
They are used to determine time
They help us to get shade
Help to determine direction

Disadvantages of shadows
Shadows can serve as hiding places for dangerous animals and people
Plants tha grow in sadows become very thin
They bring darkness

Activity
What are shadows?
Identify any two regions of the shadow
How can some in p.7 benefit from a shadow?


Listen and write
Eclipse
Solar eclipse
Lunar eclipse
Penumbra

ECLIPSES
An eclipse ia a natural shadow formed when the sun’s light is obstructed by either the earth or the moon.
Types of eclipses
Solar eclipse
Lunar eclipse
Solar ecipse
Is also called eclipse os the sun.
It happens when the moon is between the sun and the earth.
Illustration






Note
Light from the sun is blocked by the moon from reaching the earth.
Activity
1. Define the term eclipse
2. Identify any two types of eclipses
3. What stops full light from reaching the earth during solar eclipse.

Listen and write
Lunar eclipse
Earth
Lunar eclipse
It is also called eclipse of the moon. It happens when the earth is between the sun and the moon
Illustration




Note
The light from the sun is blocked by the earth from reaching the moon.


Listen and write
Reflection
Bouncing
Regular
Irregular
REFLECTION
Reflection is the bouncing back of light rays as it hits a shinning surface.
Types of reflection
Regular reflection
Ireregular reflection

Regular reflection
This is the type of reflection that takes place on a smooth shinning surface.
Irregular reflection
This is when the incident rays from the same direction bounce of the reflecting surface in different directions
It takes place on a rough shinning surface.
Illustration






Laws of reflection
The incdent ray, the normal ray and the reflected ray at the point of incidence all lie in the same plane.
The angle of incidence is equal to the angle of reflection.
Illustration from the above




Calculations example
Calculate the angle of incidence if the reflected ray forms an angle of 400 with the reflecting surface.
Angle of incidence = angle of reflection
S + 400         = 900
S + 400 -400 = 900-400
S                =500
Activity
Complete the diagram







Listen and write
Images
Virtual 
Inverted

IMAGES
An image is a light shadow of an object
Types of images
Real images
Virtual images
Inverted images

Plane mirrors
Plane mirrors form images.
Characteristics of images formed by plane mirrors
The image is of the same size as the object
The image distance behind the mirror is same as the object distance in fornt o the mirror.
The image is upright (standing)
The image is  virtual (it cannot be casted on the screen)
The images are laterally inverted (it is turned by sideways)

Uses of plane mirrors
They are used as dressing mirrors
Plane mirrors are used in periscopes
Theya re used in saloons.

Activity
What is an image?
Mention any two types o images
What are the characteristics of images formed by plane mirrors.
How are the plane mirrors important to you as a candidate?

Listen and write
Device
Reflection
Periscope
Sub marines

Periscope
It is a device that uses the law of reflection to work.





How a periscope works
It functions by the laws of reflection of light

Uses of periscopes
They are used to see around corners
They are used by sub marines to see without exposing themselves to the enemy.
They are used  to see objects over head

Activity
1. Which law of reflection helps a periscope work
2. How is it useful to sailors with submarines?

Listen and write
Pin hole camera
Inverted
Real
Diminished
The pin hole camera
This is a device that forms images by allowing light through very small hole.








How it works
A pin hole camera works on the principle that light travels in a straight line.

Characteristics of images formed by a pinhole camera
The image is inverted
The image is real
The image is diminished

Activity
1. Describe how a pinhole camera works.
2. Which principal that helps in a pinhole camera to function?
3. Outline three characteristics of images formed by a pinhole camera.

Listen and write
Refraction
Principles of reflection
Sine angle
Incidence

Refraction of light
Refraction is the bending of light rays.
It happens as light travels from one medium to another.
Principles of refraction
The incident ray, the normal ray and the refracted ray at the point of incidence al lie on the same plane
The ratio of the sine angle of incidence to the sine angle of refraction for a given pair of media is constant.
Refraction in water








Activity
What is refraction?
Identify two principles of refraction
Using a pencil, draw a diagram to show refraction in water.


Listen and write
Real depth
Apparent depth
Shallower
Dipped

Effects of refraction
A ruler or stick partially dipped in water appears bent or broken due to refraction.
A coin placed in a container with water appears nearer to the water surface than it really is.
A swimming pool appears shallower than its real depth.
Refraction produces different colours of the spectrum.







Real depth
The distance from the real coin to the surface of water.
Apparent depth
The distance from the image of the coin to the surface of water.

Activity
1. Identify any two effects of refraction
2. Why does a coin appears nearer to the water surface when put in a container full of water?
3. What can you understand by the term apparent depth?

Listen and write
Dispersion
Spectrum
Rainbow
Triangular glass prism.

DISPERSION OF LIGHT
Dispersion is the splitting of the white ray of light into the seven coulours of the spectrum
A spectrum is the arrangement of seven colours in the white ray of light.
These are; Red, Orange, Yello, Gree, Blue, Indigo, Violet.
Refraction through a triangular glass prism
A prism is a glass object which refracts light.







A RAIN BOW
A rain bow is natural spectrum formed in natural when rays of right are dispersed in droplets of water.


The structure of a rain bow







Forming a spectrum using white light, plane and water.







Activity
1. How do understand by the term dispersion?
2. How do we call the arrangement of seven colours in the white ray of light?
3. What do we call the natural spectrum formed in nature when rays of right are dispersed in droplets of water?

Listen and write
Optical instruments
Microscope
Binoculars

OPTICAL INSTRUMENTS
These are instruments that uses light to work or do their functions.
Examples of optical instruments are:
The eye
Periscopes
Binoculars
Telescope
Microscope
Cameras

A les camera
It is used for taking photographs.
A lens camera uses a convex lens to form images.
Functions of parts
Film: it is where images are formed.
Diaphragm: it controls the amount of light entering the camera.
The conxev lens: it focuses the images on the film.
Aperture: it allows lght into the camera
Adjusting ring: it adjusts the distance of the lens from the film.
Shutter: it keeps light out of the camera when not needed.

Characteristics of images formed by the lens camera

Activity
What are optical instruments?
Identify any two examples of optical instruments
What is the main function of a lens camera
Which part of the lens camera that focuses the images on the film.


Listen and write
Iris
Cornea
Conjunctiva
Retina

The human eye








Functions of each part
Pupil
It allows light into the eye.
Iris
It controls the amount of light entering the eye
Retina
It is where images are formed
Optic nerve
It transmits the messages from the eye to the brain for interpretation.
Eye lids
They close the eye and keep off light when it is not needed.

Characteristics of images formed by the eye
They are inverted
They are real
They are diminished (smaller than the objects)

Listen and write
Diaphragm
Sensitive
Similiraties

Comparisons between the eye and the lens camera
Both have convex lenses
Both form real, diminished and inverted images.
Both have sensitive parts where images are formed.

Differences
Control of light
The eye uses the eye iris while the camera uses diaphragm.
Entrance of light
The eye uses the pupils while the camera uses the aperture.
Formation of images
The eye uses the retina while the camera uses the film.
Closing and opening
The eye uses the eye lids while the camera uses shutter.
The lens
The lens of the eye is soft and elastic while the lens of the camera is hard glass.
The iris adjusts itself in the eye while the diaphragm in the camera is adjusted

Parts of the eye and camera with similar function
	Eye lids
	Shutter

	Retina
	Film

	Iris
	Diaphragm

	Lens
	Lens

	Pupils
	aperture

	Eyeball
	Camera box


 
Activity
Mantion any two differences and similarities between the eye and lens camera.


Listen and write
Lenses
Convex lens
Principal axis
Converging
Lenses
A lens is a transparent piece of glass/ plastic capable of refracting light.
Types of lenses
Convex lens
Concave lens

Convex lens 
It is a lense which is thicker in the middle and thinner at the edges. It is also called converging lens
Illustration


Concave lens
It is thinner in the middle and thicker at the edges. It is also called diverging lens.





Effects of lens on a beam of light
A convex lens (converging lens).
When rays strike the thicker part. They reduce speed and bend towards the principal axis.
Principal axis of the lens
Is the line passing through the centre of each surface.

A concave lens (diverging lens)
When light rays pass through it they spread out in different directions. (they diverge)
The refracted rays appear to bend away from the principal axis.







Uses of convex lenses
They are used in optical instruments such as lens camera.
It is used to correct long sightedness.
Uses of a concave lens
They are used to correct short sightedness
They are used in optical instruments

Activity



Listen and write
Short sightedness
Astigmatism
Myopia
Defect

Eye defects
All images are supposed to fall on the retina. If they donot then the eye has defects and will not be able to see.

Defects of the eye
Short sightedness
Long sightedness
Old age sightedness
Astigmatism

Short sightedness
A short sightedness person cannot see distant objects. The person can only see near objects clearly.
Short sightedness is also called myopia
Causes of myopia (short sghtedness)
When the lens is too thick.
When the eye ball too long or too big. 
Illustration





Correction of short sightedness
It is corrected by wearing spectacles with concave lens.






Long sightedness(hypermetropia)
This is when a person can see distant objects clearly and cannot see nearby objects.
Causes of hypermetropia
The eye lens is too thin.
The eyeball is too short or to small

Correction of long sightedness
It is corrected by wearing spectacles with a convex lenses.







Activity
1. Outline any three aye defects
2. How do you know as an individual you are suffering from short sightedness
3. As a person how can you overcome that situation

Listen and write
Trachoma
Conjunctivitis
Gonorrhea
Night blindness

Diseases of the eye
Trachoma
It is caused by virus called chlamydia.
Signs and symptoms
Redness and itching of eyes
Watery discharge from the eye lids
Swelling of the eye lids
Pain when looking at light.
How it spreads
Shaking hands
Sharing handerchiefs, basins and towels.
Note
It is spread by a house fly.

Conjunctivitis (pink eyes)
It is caused by either virus or bacteria
It causes swelling of the conjunctiva.

River blindness
This is caused by onchocera volvulus
It is spread by black fly / jinja fly

Night blindness
It is caused by lack of enough vitamin A in ones diet.
A person cannot see clearly at night.

Gonorrhea
It is caused by bacteria
It is transmitted through sexual intercourse.

Care for the eye
1. Always wash the eyes with clean water and soap
2. Always have good reading posture ( the eye should be 30 cm from the reading materials)
3. Do not strain the eyes by reading very small letters
4. Do not allow too much light directly into the eye.
5. Eat food rich in vitamin A
6. Remove foreign bodies gently from the eye
7. Go for early treatment in case of infection.

Activity
1. Mention any two unhealthy habits which may lead to r=eye infections.
2. Apart from trachoma, identify one other eye infection spread by a vector
3. Why is it important to include paw paws and carrots in our diet?
 
ELECTRICITY AND MAGNETISM
Listen and write
Electricity
Electrons
Atoms
Current

ELECTRICITY
Electricity is a form of energy prode=uced by low of electrons.
Electrons are the smallest particles of an atom.
An atom is the smallest indivisible particle of matter.

Forms of electricity
Static electricity
Current electricity

Current electricity
This is the form of electricity which is formed when electrons flow from the source to another through a conductor.

Examples of current electricity
I. Direct current electricity (DC)
This is the type of electricity which flows In only one direction (from the source to the appliance)
Sources of direct current electricity
Dry cells
Simple/ wet cells
Batteries/ accumulators
II. Alternating current electricity
This is the type of current electricity which flows forward and backward in both directions.

Sources of alternating current (AC)
Hydro electric power
Solar electricity
Thermal electricity
Generators
Geothermal electricity

Differences between direct and alternating current
Direct current flows in only one one direction while alternating current flows in both directions.

Activity
1. What is electricity?
2. State two forms of electricity
3. Briefly explain the term current electricity
4. Name two types of current electricity 


Listen and write
Static electricity
Lightning
Atmospheric
Conductors

Static electricity
This is the type of electricity in which electrons do not move.
Example of static electricity.
Lightning
What is lightning
A lightning is a sudden flow of charges from a cloud which has become charged.

Advantages of lightning
Lightning fixes atmospheric nitrogen into the soil.

Dangers of lightning
Lightning can strike people and animals dead.
Lightning can start a forest fire.
Lightning can damage property
Lightning can strike and burn buildings.

Ways of preventing dangers caused by lightning
Putting lightning conductors on tall buildings
Avoid standing under tall trees when it is raining
Putting on rubber shoes always when it is raining.
By using umbrellas with insulated handles while its raining
Switching off electric appliances when its raining.

Activity
What is static electricity
How is lightning important to farmers
Mention any one way how you can control dangers of lightning at home.

Listen and write
Simple cels
Secondary cells
Dilute sulphric acid
Electrolyte

Simple and secondary cells
A simple cell in principle consists of copper and zinc plates inserted in dilute sulphric acid.
These cells which cannot be recharged.
A simple cell converts chemical energy to electric energy
It prodces electricity for a short time.
The copper rod acts as a positive + terminal
Dilute sulphric acid acts as an electrolyte.
An electrolyte is a liquid that allows electricity to pass through it.

Disadvantages of a simple cell
They are blky
Theyonly be used in upright position
They produce electricity for a short time

Secondary cells
These are cells which can be recharged by passing an electric current through them
They are aslo called accumulators because thye do not produce electricity of their own.
Example
Car battery
Activity
1. Identify any one example of a simple cell
2. Why are the simple cells not good?
3. How do we call the cells which can be recharged by passing an electric current through them?


Listen and write
Dry cell
Carbon rod
Manganese chloride
Card board

The dry cell
In a dry cell, chemical energy is stored. It is chemical energy that is transformed into electrical energy.
The structure of a dry cell








A dry cell has a voltage of 1.5 volts when new
Functions of parts
Carbon rod
It acts as a positive terminal.
Powdered carbon (manganese oxide)
Produce electricity
Zinc case
It acts as a negative terminal
Ammonium chloride paste
It separates ammonium chloride paste from the zinc case.\

Advantages of using dry cells
They are potable
They can be used in many positions as long as they are well connected.
They are cheap to buy.

Disadvantages 
They cannot be recharged once they are used up.
They produce low current for strong machines.
The liquid acid in the dry cell can over flow causing corroding of materials.

Activity
1. Which energy stored in the dry cell?
2. What is the main function of the zinc case on a dry cell?
3. Identify any two disadvantages of using a dry cell.

Listen and write
Conductors
Insulators
Asbests
Distilled water
Versatile

Conductors and insulators
A conductor 
Is a substance which allows electricity to pass through easily.
Examples
All metals except asbestos
All salts in solution form
Water (but not distilled water)
All acids
Alkalis

Insulators
Are substances that donot allow electricity to pass through them.
Examples of insulators
Rubber, glass, dry wood, plastics, iodine, air etc
Uses of insulators
They are used in handles of hot metals
They are used to make gloves worn by electricians
Asbestos is used for making iron sheets (versatile) and fire proof clothes worn by fire brigade men.

Activity
What are insulators?
Mention any two examples of conductors.
How do you use insulators at your home?
Why can’t distilled water conduct electricity?

Listen and write
Circuit
Ammeter 
Fuse
Switch
Voltmeter
An electric circuit
This is a path by which an electric current flows.
Elements of an electric circuit
Bulb, switch, dry cells, fuse, wire
Symbols of an electric circuit








The structure of an electric circuit








Functions of parts
Ammeter
Used to measure the electric current.
Switch
It breaks and completes the circuit at one’s will.
Bulb
It produces light when the circuit is complete
Wire 
Acts as a path of electricity
Fuse
It melts and breaks the circuits in case of too much flow of current.
Dry cells 
Act as a source of electricity
Voltmeter
Measures electricity pressure

Questions
What is an electric circuit?
Draw and label parts of an electric circuit
Draw and red the following symbols used in electric circuit.
a) Fuse
b) Bulb
c) Dry cells
d) Switch
e) Ammeter
Listen and write
Coiled filament
Lead wire
Sealing wire
Brass cap

An electric bulb












Functions of parts
Brass cap
It enables the bulb to be fixed in the lamp holder 
Sealing tube 
It encloses air into the bulb. It prevents the filament from combining with oxygen.
Coiled filament
It changes electrical energy to heat and then light energy.
Glass envelope
It enables the tungsten to burn at a much higher temperature. It holds a mixture of inert gas such as nitrogen and argon.
Supporting glass stem 
This holds filament in position
Lead wire
These take electricity to the filament.

Activity 
Identify the different parts of an electric bulb and state their functions.

Listen and write
Switch
Dry cells
Cover and spring
Reflector

A torch



Functions of parts
Switch
Completes and break the circuit at one’s will.
Dry cells
Produces electricity when the circuit is complete.
Reflector
Directs light into a diverging beam.
Cover and spring
Complete the circuit as they keep dry cells tightly closed
In a dry cell chemical energy is transformed into electrical energy.
In electric bulb, electrical energy changes into heat and light.

 Why a torch may fail to work.
When the bulb is nt fixed clearly
When the dry cells are poorly arranged.
When the cover is not fixed properly.
When the dry cells ae exhausted .
Note
A torch works on a principle that electricity travels in a complete circuit.

Listen and write
 Short circuit
Insulation
Appliances
Poor wiring

A short circuit











What is a short circuit?
A short circuit is an electric path with low esistance to the flow of current.
Causes of short circuit
Old wires
Damaged wire done by rates
Faults from appliance
Exposing wire to rain
Poor wiring

Dangers of a short circuit
Causes fire which destroy property
It causes electric fires which damages electric appliances.

Prevention
Using properly insulated wires
Having electrical installation done by experts
Having electrical repairs done by qualified people


Listen and write
Temperature 
Electric fan
Electromagnets
Flat irons
Importance of electricity in solving everyday problems
Used in lighting up places
Used in cooking food
It is used to power elevators in tall buildings.
It is used in running machines in factories.

Safety precautions in handing electricity and electrical appliances
Do not put anything into an electric socket except a plug.
Never play with electricity from the mains
Do not use electric appliances when your hands are wet.
Do not use electric appliances from the same socket.
Do not fiddle with electrical apparatus when it is on.
Switch off appliances before pulling out the plug.
Read manufucturer’s manual of the appliance before plugging it into any sockets.
Always be sure that the appliance being installed s meant for that particular power.
Never step or urinate on a alive wire.
Never remain under a tree during a thunder storm, lightning may strike you.
Call responsible people in case of a broken or fallen cable or wires.

Listen and write
Static
Electricity
Plastic
 Electrostatic
Metal

Static electricity
This is the form of electricity in which electrons do not move.
Its produced by friction especialy when non-metals are rubbed together and become  electrically charged.
Generating static electricity
When a plastic pen or ruler is rubbed on a piece of wool hair or cloth, it will be charged and will attract small pieces of paper.
This is static electricity
The process by which an object is charged is called electrostatic
A good example of static electricity is lightning.

WHAT IS LIGHTNING?
Lightning is sudden flow of charges from a cloud which has become charged.

Advantages of lightning to the environment
Lightning fixes atmospheric nitrogen into the soil.
Dangers of lightning
Lightning can strike people and animals dead
Lightning can strike and brn building.
Lightning can start a forest fire
Ways of preventing dangers caused by lightning
Putting lightning arrestors on tall buildings
Avoid standing under tall buildings or trees when its raining
Putting on rubber shoes always.
By using umbrellas with unsulated handles when its raining.
Switching off electric appliances when its raining

Guiding questions
What is a static electricity?
Give 3 dangers of lighting
State 3 ways of preventing dangers caused by lightning.


Listen and write
Magnet
Nickel
Steel
Iron
Magnetism is  a force of attraction between a magnet and a magnetic material or between two magnets.
A magnet is a substance which has the ability to attract other magnetic substances
Magnetic materials are materials that can be attracted by the magnet.
Examples of magnetic materials
Iron
Steel
Iron oxide
Cobalt
Nickel etc

Non-magnetic material
A material which cannot be attracted by magnets e.g silver, gold, copper, brass, almunium, wood, rubber, plastic, materials, glass.
Questions
Briefly describe the following terms
a) Magnetism
b) Magnet
c) Magnet materials
d) Non- magnetic materials

PROPERTIES OF MAGNETS
Listen and write
Poles
Suspended
Force

1. Magnetism is strongest at the end of poles



2. A freely suspended magnet magnet always rests in a north-South direction



3. The magnetic field lines always run from North pole to South pole.
Magnetic lines of force are the lines which indicate the direction of the magnetic field around a magnet.





4. Unlike poles of a magnet attract each other while like poles of a magnet repel.




5. The magnetic force of a magnet acts in a limited space around it. This space is known as a magnetic field of a magnet.
6. The force of a magnet (magnetism) can pass through different materials but not at all.




A broken magnet regains the north and south poles.
Activity
State 3 properties of a magnet
What is a magnet?

Listen and write
Natural 
Artificial
Lodestone
Permanent
Horse sheo magnet
Electromagnet

Types of magnets
There are two types of magnets
Natral magnets
Artificial magnets
Natural magnets these are magnets that exist on their own.
Examples
Earth
Lodestone (magnetite)
Artificial magnets. These are magnets made by people.
They are divided into two ie
Temporary magnets
Permanent magnets
Artificial permanent magnet 
These are the ones made of steel and other strong magnetic alloys.
Examples are;
Bar magnets, horse shoe magnet, cylindrical bar, compass needle magnet.
Artificial temporary magnets
Are magnets which lose their magnetism easily;
Examples are;
Electromagnet
Questions
Mention the two types of magnets
Name are example of magnet in nature
Give 3 examples of artificial permanent magnets.

Listen and write
Induction
Stroking
Electric
Magnetization

Methods of making temporally magnets
Induction method
Stroking method
Electric method
Induction method 
This is done by attracting a magnetic material onto a permanent magnet and left to stay for a certain time.




This type of magnet made is called an induced magnet.
Induction
Is the transfer of magnetism from a magnet to a magnetic material by nearness touch. The process of making metals acquire the force of a magnet is called magnetization.
Stroking method 
It is where a temporary magnet is made by passing a permanent magnet through magnetic materials.
Single touch
This is done by stocking a magnetic material with a magnetic material with a magnet in the same direction




Ways of demagnetizing a magnet
Banging and hammering 
Keeping like poles together for a long time 
Leaving a magnet to rust


Listen and write
Electricity
Magnetism
Turbines
Fillings
Electric bells

ELECTRICITY AND MAGNETISM IN THE WORLD OF TODAY
In the modern world, electricity is used to produce magnets, temporary and the permanent ones.
These magnets are used in different systems.
For example
· They are used in electric bell
· Used in lifting heavy metallic materials in factories and industries
· Used in hospitals to remove metallic materials from the eyes.
· They aid trains to move along magnetic rails
· Help in separation of metallic filling from rice in the rice processing industries
· Help in closing tightly some bags
· In generation of electricity e.g
· In turbines along water falls
· In generators
· In dynamos
Activity
Briefly describe different ways electricity and magnetism are applied in the modern world today.

Listen and write
Gadgets
Freezers
Refrigerators
Communication

Uses of magnets
They are used in making companies.
Used in generators to produce thermal electricity
They are used in different communication gadgets
Used in doors of refrigerators and freezers.
Used in lady’s bags
Used to hold small pins.
Used in hospitals to remove magnetic materials from the eyes.

Questions
Discuss the functions of magnets in the modern world today

Listen and write
Generating 
Dynamo
Current
Coils
Terminals
GENERATING ELECTRICITY USING A DYNAMO
A dynamo is an electrical generator which produces electrical energy in form of direct current.










A dynamo produces A.C electricity by converting mechanical energy in form into electric energy.
Bicycles have small dynamos while motor vehicles have bigger ones.
Dynamos in vehicles help in charging batteries
When riding a bicycle the brightness of light increases as one increases the speed of pedaling.

Guiding questions
Briefly describe the energy change that takes place in a bicycle dynamo.
Describe how a bicycle dynamo works?


