Students should be familiar with different measuring instruments.(Use) (PW1)
 
Know what these instruments are used for. (PW1)
 
Know how these instruments work. (PW1)
 
 
 
[image: Base Quantity 
Length 
Mass 
Time 
Electric current 
Thermodynamic temperature 
Amount of substance 
Luminous intensity 
Unit 
meter 
kilogram 
second 
ampere 
kelvin 
candela 
Symbol 
mol 
cd ]
 
Many different instruments are used to measure Length
They include:

 
A ruler: Short lengths 
Ex:The length of a copy.
[image: 866680 
uy Open ]
 
 

A trundle wheel: Longer lengths that are not straight. Ex: A path.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image003.png]
 




 


A Opisometer: Measures short curving lines.
Ex: A line on a map.
 
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image004.png]
 


A Vernier Calipers: Measures Thin items accurately.
Ex: The width of a coin.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image005.png]
 
 


A Micrometer: Measures very thin items accurately.
Ex: The width of a thin electrical wire.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image006.png]
 





We use an Electronic Balance to measure the mass of substances in Kilograms.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image007.png]
 
 
Stopwatches and timers are used to measure time when carrying out an experiment.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image008.png]
 
 
 Students should be able to identify and measure/calculate. 
 
(1st Year) Length – Mass –Area – Volume – Density.
 
(2nd Year) Time – Speed – Acceleration – Force. 
 
(3rd Year) Potential difference – Current – Resistance – Electrical Power. (See electricity)
 
Above are all (PW2)
 
 
 
 
As stated previously many different instruments can be used to measure length. Can you remember their names and what lengths they are most suited to measuring?
 
 
 






Area.
The area of regular shapes can be found using formulae.
[image: Square 
Area = 12 
Trapezium 
Area (a 
Area 1 x w 
Area. 
Triangle 
Area h 
Circle 
Area rr2 ]
 
The area of irregular shaped objects can be found using graph paper as shown below.
 
Find the area of your hand.
 
Look at the picture.
 
Your hand may cover 783 of the small squares on the graph paper.
 
Each square has an area of 1mm squared.
This means that your hand has an area of 783 square mm.
[image: hand area]
 

Volume
 
The 
Volume of regular shaped objects can be found using formulae.
Ex:
[image: Measuring Volume 
Regular Objects 
ltr2 X h 
(1/3) X ltr2 x h 
(1/3) x base area x h ]
[image: Measuring Volume of Liquids 
To measure the 
volume of a 
liquid, we use a 
tool called a 
graduated 
cylinder. ]
[image: How to use a 
graduated cylinder 
Read the 
menis c us ]
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image006.png]
 
The level of liquid in a graduated cylinder should always be read at eye level and from the bottom of the meniscus.
 
 
 






How to measure the volume of an 
irregular shaped object.
 
Take a graduated cylinder and half fill with water.
Read the volume of the water.
Place the irregular shaped object into the graduated cylinder.
Read the volume again.
The difference between the start volume and the end 
volume is the volume of the irregular shaped object.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image007.png]
 
Sometimes if the object is particularly large we can use an 
overflow can and collect the water displaced by our object.
The collected water is the volume of our object.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image001.png]
 


Finding the mass of any object.
We use an electronic balance.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image008.png]
[image: " タ 7 9 
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[image: Mass 
• The amount of material 
in an object 
• Can measure on a scale 
or balance 
• Sl unit is the Kilogram 
• Electronic balances can 
detect measurements 
to the nearest 
hundredths or 
thousandths place ]
  
 


Density
The density of an object is the mass per cubic cm 
of that material.
 
Formula: Density = Mass / Volume
	Unit = g/cm3
	 
	Or
	 
	Kg/m3
 








[image: Density 
To find the density of a material the mass and volume are 
needed. 
Mass is measured with balance. 
Finding the volume of an object depends whether it is regular 
shaped or irregular shaped. 
If the object has a regular shape, then use 
If the object has an irregular shape, then use th 
roceS 
of water displacement. 
• Add water to a graduated cylinder, record the volume. 
• Put the object inside the water, record the volume. 
• Find the difference in volume. ]
 






Speed Velocity Acceleration & Force:
 
<<Speed and Velocity use 1st.pptx>>


 
<<Acceration and graphs use 2nd.pps>>


 








<<Speed velocity and acceleration worksheet.docx>>















<<vel & acc alternative ppt.pptx>>


 
 Be able to investigate patterns in physical observables. (PW3)
 
 
Heat:
(CW6) = conduction: Important 
In this section too.
<<Heat & state change explanation.pptx>>


 





<<Heat transfer use 1st.pptx>>


 
<<Heat And Expansion use 2nd.pptx>>


 







Light:
<<Light General.pptx>>


 
<<Light (stright lines).pptx>>


 











<<Reflection, refraction lenses examples.pptx>>


 
<<Light questions (Worksheet).docx>>


 
<<higher order questions 3 Light.docx>>


 Sound: 
<<Sound General.pptx>>

 
<<Sound questions & Answers.pptx>>


 
<<Sounds Experiments for physical observables.pptx>>


 



































<<Sound and light Q sheet higher order questions.docx>>


 
Be able to discuss a technological application of physics.(How does it work?) (Research & Discuss) (PW4)
 
Be able to discuss the technical application in terms of:
 
Societal impact.(PW4)
 
Environmental impact.(PW4)
 
 
Cathode Ray Tube 
 
[image: Positively charged 
metal plate 
Negatively charged 
metal plate ]
 
 
Operation: 
 
· Low voltage is applied to a filament and this heats the cathode.
·  Thermionic emission occurs at the cathode. 
· There is high voltage between the cathode and the anode and this accelerates the electrons.
·  The tube itself is a good vacuum and so accelerated electrons do not collide with gas particles (as there are none) and so pass unhindered to the screen. 
· The kinetic energy of the accelerated electrons is changed to light. 
· The point at which the electrons hit the screen is controlled by deflecting coils (deflecting plates). 
· The plates are charged positively and negatively (electrons are negatively charged), so the beam direction can be controlled. 
 
Applications of Cathode Ray tubes: TV, Computer monitors, Oscilloscope, Electrocardiogram. 
 
Societal Impact: 
· The invention of the CRT allowed moving pictures to be transmitted around the world.
· It has had a huge effect on culture throughout the globe.
· The movie industry.
· News with pictures travelled around the globe at great speed.
· Products could be advertised to people in their own homes.
· New medical devices which output information to the CRT were developed Ex: The electrocardiogram.
· Scientists could now represent wave forms visually on a screen.
· Computers could output information to screens.
 
Environmental Impact:
· TV screens collectively use a significant amount of electricity and therefore contribute to the production of greenhouse gasses.
· Incorrect disposal of old TV and computer screens can have negative environmental impact.
· Programs about conservation and protecting ecosystems and biodiversity can educate people and have a positive impact on the environment.
 
 
 Students should be able to identify and measure/calculate.
 
 
(3rd Year) Potential difference – Current – Resistance – Electrical Power. (PW2)
 
(3rd Year) The students should be able to design and build simple circuits.(PW5) 
 
(2nd Year) Students should be able to investigate the conductivity of materials (Also from chemistry section) (CW6).
 
(2nd Year) Students should be able to design build and test a device that transforms energy from one form to another while performing a function. Be able to describe these energy changes and ways to improve efficiency.(PW7)
 
<<Static and Current Electricity.pptx>>





<<Uses and Effects of Electricity.pptx>>


 
 
video circuit parts and symbols circa 1.5 minutes 
 
 
 
 
 
Below is the experimental set up for testing if materials can conduct electricity.
When the sample is placed in the gap with the crocodile clips:
 
The material is a conductor if the bulb lights.
The material is not a conductor is the bulb fails to light
[image: Battery 
Clips 
Switch 
в 
Insert sample 
to be tested ]




Below is the set up for testing if a solution can conduct electricity.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image002.png]
 
One of the beakers above contains tap water while the other contains salt water.
Which one is which?
Explain your answer.
 
Building a device which converts energy and preforms a function.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image003.png]
Assignment:
(1) Build a light weight free moving trolley at home from everyday items.
(2) Ensure your design allows for a battery and a fan to be mounted onto it.
(3) Bring you design into class and race your design against the designs of other students.
 

Explanation of energy conversions:
(1) The battery contains Chemical potential energy.
[image: Battery 
A device that stores chemical energy that is later 
converted to electricity 
Some batteries may consists of 1 single simple cell 
with 2 electrodes and an electrolyte. 
When two different metal plates are dipped into an 
electrolytes, a flow of electron occurs from the more 
reactive metal to the less reactive metal. Electricity is 
produced. 
Other batteries consist of two or more simple cells 
arranged in series to increase the voltage. ]
 
(2) The Electrical energy is then converted into Kinetic (Mechanical) energy in the Motor.
[image: Electric Motor 
An electric motor 
converts electrical energy 
to mechanical energy 
The mechanical 
energy is in the form 
of rotational kinetic 
energy 
An electric motor 
consists of a rigid 
current-carrying loop 
that rotates when placed 
in a magnetic field 
Axis of 
rotation 
of loop 
s 
Split-ring 
commutators 
Brushes 
DC Power 
source ]
 
(3) The motor turns a fan which creates a force called thrust by forcing air past the blades.
When the force of thrust (The force trying to move the car)
exceeds the forces of friction (the forces keeping the car from moving) the car will start to move.
 
 
How could we improve the performance of our car?
0. What effect would oiling the wheels have?
0. What effect would giving the wheels more grip have?
0. What effect would adding a battery with higher voltage have?
0. What effect would increasing the fan size have?
 
 
 
 
Try to make these simple circuits in the lab: (PW5)
 
Video series and parallel circuits first 1.5 minutes & Ohm's law after
 
Circuit 1:
[image: Bult 
attery ]Current flow video  in series circuit

 
Circuit 2. 
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image007.png]Current flow video in parallel circuit

 


Circuit 3:
See what difference this makes to circuit 2.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image008.png]
 
 
 
Circuit 4:
[image: DI' awing of Cil 
Schematic Diagrmn of Cir nit ]
 
 
 
Graphene:
 
Video Introducing graphene circa 3.5 minutes
 
 
 
Home work:
Define graphene.
Give 3 properties of graphene.
Give three possible future uses of graphene.
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Density

To find the density of a material the mass and volume are
needed.

Mass is measured with balance.

Finding the volume of an object depends whether it is regular
shaped or irregular shaped.

— If the object has a regular shape, then use
«V=LxWxH

— If the object has an irregular shape, then use the process
of water displacement.

» Add water to a graduated cylinder, record the volume.
+ Put the object inside the water, record the volume.
+ Find the difference in volume.
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Speed

The speed of an object is the distance it travels per unit time.



Velocity is speed in a given direction.



The formula for both:



Speed/Velocity = distance ÷  Time 







Forumla Triangle









Speed Exapmle

Find the speed of a car which travels 100 metres in 10 seconds.



Answer:

S = D/T

S = 100 / 10

S = 10 m/s







Velocity Example

Find the distance that a bike has travelled if it has had a velocity of 20 m/s for 15 seconds.



Answer:

V = D / T

20 = D / 15

D = 20 X 15

D = 300 m 









Distance time Graph









image1.jpeg







image2.wmf



image3.png

O =Spoes T

pce
S







image4.jpeg







image5.jpeg














image22.emf
Physics Chapter 3 -

Acceleration

Copyright © James Greally 2003


Microsoft_Office_PowerPoint_97-2003_Presentation1.ppt


Physics Chapter 3 -Acceleration





Copyright © James Greally 2003









What Does Acceleration Mean?

		Cars on the starting grid for a race are stopped or stationary (Their speed = 0 m/s).

		When the lights change to green, the cars ACCELERATE (i.e. get faster and faster)....









….within seconds they are travelling at speeds of nearly 100 m/s like this car.









The Mean McLaren!

		This McLaren sports car can go from 0 to 100 km h-1 in 4.8 seconds.

		To reach this speed in such a short time,  the car must have a very large acceleration.









		The speed of this car is increasing by 3 m/s every second.



Understanding Acceleration

		It is accelerating at the rate of 3 metres per second  per second, or 3 metres per second squared. [written 3 m/s2 or 3 m s-2]

		Notice how the distance travelled in each second is increasing.











Definition  of  Acceleration 

“Acceleration is the rate of change of velocity (or speed).”







Acceleration : Formula and Units



 Change in velocity (or speed)

Time taken for the change

Formula:

Acceleration = 

Acceleration is measured in metres per second squared [ written as m/s2 or m s-2].  

Units:









Versions of  Acceleration  Formula

Acceleration  = 

    Final speed – initial speed

Time taken for the change

		Or, using “speed” instead of “velocity”:



Acceleration = 

 Change in velocity (or speed)

Time taken for the change

		Recall the formula for acceleration:



Acceleration  = 

 Final velocity – initial velocity  Time taken for the change

		This formula may also be written as: 









Example 1

A racing car changes its velocity from 0 m/s to 75 m/s in 5 s. What is the acceleration of the car?

Answer: The acceleration of the car  is 15 m/s2. 



Solution:

Acceleration  = 

    75 – 0 

  5

Acceleration  = 

15 m/s2

Acceleration  = 

 Final velocity – initial velocity  Time taken for the change







Example 2

Cathy Freeman is an Olympic champion.  It takes her 5 s to reach her maximum speed of 10 m/s.  What is her acceleration?

Answer: Her acceleration is 2 m/s2



Solution:

    Final speed – initial speed

Time taken for the change

Acceleration  = 

Acceleration  = 

    10 – 0

        5







Example 3

The speed of a bike decreases from 18 m/s to 2 m/s in 4 s. Calculate the acceleration of the bike.

Answer: The acceleration is – 4 m/s2. It is called a deceleration because the bike is slowing down. 



Solution:

    Final speed – initial speed

Time taken for the change

Acceleration  = 

Acceleration  = 

    2 – 18

        4

Acceleration  = 

– 4 m/s2







Interpreting Graphs 1

		This graph shows how the velocity of a car varies with time.  (We’ll call it “Car No. 1”.)

		It starts from rest and accelerates gently.



Car No. 1







		Car No. 2 starts from rest, but it  moves with greater acceleration than Car No. 1 :







Interpreting Graphs 2

Reason: The velocity of No. 2 is increasing at a sharper rate.

Car No. 2

Car No. 1







		This car travels at constant velocity.

		Its change in velocity is zero.

		Therefore it has no acceleration.



Interpreting Graphs 3







		This car is slowing down to  rest.

		We say that it has negative acceleration, or that it is  decelerating.



Interpreting Graphs 4







Decelerating a Bullet!  

This bullet enters the apple at a speed of 

200 m/s.

It emerges from the other side of the apple at a speed of 180 m/s.

As the bullet passes through the apple, it slows down or DECELERATES.







Finding the Velocity From a Graph

		The velocity at any given time, e.g. 4. 5 s can be found by going up to the graph from the time axis and across to  the   corresponding velocity on the velocity axis .



18 m/s



From the graph, the velocity after 4.5 s   = 



18



4.5

.







Finding the acceleration from the graph

		The constant acceleration  can be found by dividing any chosen velocity change by the corresponding time interval.



= 4 m/s2



Acceleration  = 

Change in vel.

  Time taken

24

 6

=



24



6







The End

















These cars are on the starting
grid for the race. They are
stationary. Their speed is Om/s.

When the lights change to green
the cars accelerate (get faster
and faster). Within seconds they
are travelling at speeds of nearly
100m/s.

In one race the speed of the cars changed from 0m/s to
75m/s in 5s.




Fig. 4.5 Acceleration.




Fig. 7.1
The Ferrari can go from 0 to
100 km h™'in 4.8 seconds.




After1s After2 s After 3 s
speed 3 m/s speed 6 m/s speed 9 m/s

Fig. 4.10 Car accelerating at 3 m/s’. Note how the distance travelled in each
second is increasing.
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The acceleration of the cars is 15 metres per second
squared (m/s?).

n Cathy Freeman runs 400m.
It takes her 5s to reach her
maximum speed of 10m/s.
Work out her acceleration.

We can use a graph to show how things
travel when their speed is not constant.
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Speed velocity and acceleration



Define speed.



A girl runs 200 meters in 10 seconds. Calculate her velocity.





Define acceleration.





A car accelerates from 30m\s to 60m\s in a time of 10 seconds. Calculate the cars acceleration.







Graph the results of the table on a velocity time graph



Time(s)  		        0   1    2     3      4     5

Velocity (m\s)		0   5   10   15    20   25

USING THE GRAPH 

FIND THE ACCELERATION OF THE OBJECT.












image24.emf
© Edco 2010

Exploring Science

Physics

Definitions

• Speed tells you how fast something is moving.

• Speed is the distance travelled in one unit of time.

• [These are some of the measurements discussed in 

Chapter 32.]
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Definitions

Speed tells you how fast something is moving.



Speed is the distance travelled in one unit of time.



[These are some of the measurements discussed in Chapter 32.]









© Edco 2010

Exploring Science

Physics





1



Definitions

Velocity tells a bigger than speed story about the motion of an object.



The velocity of an object is the speed of the object AND its direction.
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Definitions

We know that speeds and velocities of objects change [a car increases and decreases its speed and velocity a lot in a journey], so in physics we have a way of measuring this change. This measure is called acceleration.


Acceleration is the change in velocity of an object in a unit of time.
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Important note about acceleration

Acceleration measures the change in VELOCITY, not just speed. Velocity is made up of two things: speed and direction. This means that if an object changes its DIRECTION of motion, it has an acceleration even if the speed stays the same!
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Calculating speed

Speed is calculated by dividing distance travelled by the time taken.

The formula is:







The unit of speed is then metres per second, or m/s.
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Calculating velocity



Velocity is speed and direction, so to calculate velocity find the speed and state the direction.



The units of velocity are also m/s.
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Calculating acceleration

Acceleration is calculated by dividing the change in velocity of an object by the time taken for the change.

The formula is:







The units of acceleration are those of velocity divided by time again, so (m/s)/s or m/s2.
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Examples of calculations

A sprinter runs 100m in 10.3 seconds. What is her average speed?

The formula is:





Putting in the numbers given:
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Graphs of distance, 
velocity and time

Information about a moving object can be given in a table and you can draw a graph of the motion.







To draw a distance/time graph, use the time data as x co-ordinates and the distance data as y co-ordinates on a graph.



		Time (s)		1		2		3		4		5		6

		Distance (m)		4		8		12		16		20		24
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A distance/time graph

The slope or gradient of a distance/time graph is the speed of the motion. [What is the slope of this graph?]
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A velocity/time graph

The time and velocity of an object is given in a table.









Use the time data as x co-ordinates and the velocity data as y co-ordinates on a graph.





		Time (s)		0		1		2		3		4		5

		Velocity (m/s)		0		5		10		15		20		25
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A velocity/time graph

The slope or gradient of a velocity/time graph is the acceleration in the motion. [What is the acceleration of this object?]

The area between the x-axis and the graph gives the distance travelled by the object.
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• Heat is a form of energy.

• So, heat is measured in joules.

• Heat always moves from a hotter object to a cooler 

one.

• A cup of coffee feels hot because heat is moving from 

the cup to your hand!


Microsoft_Office_PowerPoint_Presentation4.pptx
Heat: Its definition, 
units and direction

Heat is a form of energy.

So, heat is measured in joules.


Heat always moves from a hotter object to a cooler one.

A cup of coffee feels hot because heat is moving from the cup to your hand!
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The effect of heat on 
solids, liquids and gases

Most solids, liquids and gases expand [get bigger] when heated and contract [get smaller] on cooling.



In other words, the volume of most materials increases when you add heat and the volume decreases when you cool an object.
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The special case of water

Water is an important example of a material that does not always expand on heating and does not always contract on cooling.

Water at 00C, when heated, contracts until it reaches 40C. After this it behaves like other liquids.

Water at 40C, if cooled, expands until it reaches 00C, then it starts contracting again. This means that ice floats on water in cold lakes and insulates the fish and plants below.
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Difference between 
heat and temperature

Heat is a form of energy.


Temperature is not.



Temperature is a measure of the relative hotness or coldness of an object.

Temperature is often measured relative to the freezing and boiling points of water.
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The effect of temperature 
on the boiling point of water

When the pressure on a liquid changes, so does its boiling point.



An increase in pressure raises the boiling point of water.


In a pressure cooker, water can reach a temperature of more than 1000C, cooking food faster.
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Heat and changes in state

Matter is usually found in three states: solid, liquid or gas.



When a material changes state, heat energy is taken in [absorbed] or given out [released].

The heat needed to change the state of a material is called the latent heat of the material.
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A cooling curve shows what happens to the temperature of an object when it cools.

















	

The flat parts of the graph indicate when the material is changing from gas to liquid and liquid to solid.

Cooling curves and their shapes

Temperature

time
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The three ways in 
which heat is transferred

Heat moves from one object to another in three ways: conduction, convection and radiation.



Conduction is the transfer of heat without any overall movement of the substance.

Convection is the movement of heat by the mass movement of particles.

Radiation is the movement of heat by waves.









© Edco 2010

Exploring Science

Physics





8



Conductors and insulators

Materials that transfer heat well are called conductors.

Materials that do not transfer heat well are called insulators.



Metals are good heat conductors and water, air and polystyrene are good heat insulators. They are good for keeping heat in.









© Edco 2010

Exploring Science

Physics





9



image1.png

edco
IDIGITAL

www.edcoDigital.ie








Heatisaform of enery.
5o, et i massrsan e

et lvaye v roms hotersject 93 coolr
A cupof coffs feis hot secass bt s mving from.
haup toyour anel





image26.emf
Heat is a form of energy.

Heat Transfer.  3 Ways:
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Conduction.
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Convection.

3.

Radiation   .


Microsoft_Office_PowerPoint_Presentation5.pptx
Heat

Heat is a form of energy.



Heat Transfer.  3 Ways:

Conduction.

Convection.

Radiation   .













Conduction

The transfer of heat through a material without the movement of the material itself.















Water is a poor conductor of heat.
The water at the heated end of the tube will boil while the water containing ice will remain very cold















To show conduction in the lab

Heat will be conducted from the hot water through the rods.  Insulators like glass do not conduct heat well.

Metals will allow heat to travel along them by conduction

The metal which is the best conductor will melt the wax first.

















Convection

Convection is the transfer of heat due to the flow of a liquid or a gas.

In convection a current is set up known as a convection current.

















Convection heater















Radiation

The transfer of heat by electromagnetic waves.

















Medium and heat

If heat is transferred through a material the material is called a medium.



Conduction and convection need a medium through which to transfer heat.



Radiation requires no medium in order to transfer heat.
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Heat And Expansion















Solids expand when heated.

Expand = gets larger :  Takes up more space :                             increases in volume



Metal objects expand most.













Expansion of solids

Take a metal ball and ring.

















When cool the ball fits through the ring.















When heated the ball will no longer fit through the ring
The ball has expanded due to heat















If railway tracks are not given room to expand they will bend and buckle due to heat from the sun.















Liquids expand when heated















Gas expands when heated
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Light as energy

• Light is a form of energy.

• It is a wave caused by electrical and magnetic 

vibrations, and because it is a wave it carries energy.

• The waves of light are so small that our eyes see light 

travelling in straight lines.
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Light as energy

Light is a form of energy.



It is a wave caused by electrical and magnetic vibrations, and because it is a wave it carries energy.



The waves of light are so small that our eyes see light travelling in straight lines.
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Luminous and non-luminous bodies

A luminous object creates its own light,

The sun is luminous, as is a burning candle or a light bulb.

A non-luminous body does not create its own light; it only reflects light.

The moon is a non-luminous body, as are the walls of your classroom.
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The spectrum of light

Ordinary light is a mix of many different colours of light. When light passes through a prism or reflects from the surface of a CD or in a patch of oil on water, you can see the different colours. Light passing through raindrops breaks up into its different  colours. The colours of light are known as the spectrum of light.
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The colours of the spectrum

The spectrum of light is made up of seven major colours:



RED, ORANGE, YELLOW, GREEN, BLUE, INDIGO, VIOLET



You should know the colours in order. Memory tricks such as “Richard of York gave battle in vain” can help. Perhaps you can come up with one of your own.
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Reflection of light

If light falls on a smooth surface, it bounces back in an orderly way [it does not scatter in all directions]. Reflection in smooth surfaces such as mirrors can be used to make images in the eye.
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Uses of mirrors

Mirrors are used to reflect light in many situations:

In cars to get a “rearview” of what is going on behind.

By dentists to look behind teeth.

In lamps to reflect the light of a bulb outwards.

In a periscope to look above water or another obstacle.
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Refraction of light is the bending of light as it passes from one transparent material to another.

When light enters or leaves either water or glass, for instance, the light beam is bent.

The refraction of light

» Air

» Glass
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Refraction of light in lenses

Lenses refract light. They are made of transparent material. There are two main kinds of lens: convex and concave. A convex lens is thicker in the middle than at the edges. Light is refracted in a convex lens to a focus and they are used in cameras and spectacles to magnify close objects.
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Lenses: The concave lens

A concave lens is thinner in the middle than at the edges. When light falls on the lens it is refracted and the light spread out on the other side. Concave lenses are also used in cameras and in certain eye-glasses to correct sight problems.
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Light

Light is a form of energy.

A Crooke’s radiometer can be used to show this.

Light hits the fins of the

radiometer and makes

them rotate.



A solar panel can also be 

Used to show that light

Is a form of energy.















Light travels in straight lines.

When the string in the picture below is straight the eye can see the light source (ie) the candle.

If one of the cards are moved out of line the eye will no longer be able to see the light source.













Reflection.

Light bounces off surfaces.

Shiny, polished surfaces reflect light in an orderly manner. Ex: A mirror.























Light reflected in a plane mirror results in an inverted image.

The still water acts a plane mirror producing a backward reflection of the building. Taj Mahal













Two mirrors produce and image which is the right way around.

When an image is put through two mirrors, mirror one flips the image and mirror two flips it back again.

A periscope uses this principle.
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Light questions.   Q1. Light is a form of energy. Name two other forms of energy.   Q2. Give the definition of energy and give the unit by which it is measured.   Q3. A Crooke’s radiometer can be used to show that light is a form of  energy. Describe the  construction of the radiometer.   Q4. The Crooke’s radiometer and a solar panel can be used to show   that  light is a form of energy   name another device that could show this.   Q5. What is the definition of luminous?   Q6. Name three luminous and three non luminou s objects.   Q7. Give the definition of refraction and give an example of where this  might occur.   Q8. Why is the word ambulance sometimes written backwards on the van?   Q9. Draw a diagram of a periscope and say how it operates.   Q10. Use a diagram to describe  an experiment that shows that light travels  in straight lines.   Q11. Name the two types of lens.   Q12. For your answer in Q11 above, draw a diagram to show how light  passes through each lens you have named.   Q13. What is meant by the dispersion of light?   Q14.   How would you show the dispersion of light in the lab?   Q15. Give two examples of where the dispersion of light occurs in everyday  situations.   Q16. Give two uses for a periscope.   Q17. How would you demonstrate the action of refraction to someone  using ever yday materials?   Use a diagram to help you show this.  
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Light questions.

Q1. Light is a form of energy. Name two other forms of energy.

Q2. Give the definition of energy and give the unit by which it is measured.

Q3. A Crooke’s radiometer can be used to show that light is a form of energy. Describe the construction of the radiometer.

Q4. The Crooke’s radiometer and a solar panel can be used to show that light is a form of energy name another device that could show this.

Q5. What is the definition of luminous?

Q6. Name three luminous and three non luminous objects.

Q7. Give the definition of refraction and give an example of where this might occur.

Q8. Why is the word ambulance sometimes written backwards on the van?

Q9. Draw a diagram of a periscope and say how it operates.

Q10. Use a diagram to describe an experiment that shows that light travels in straight lines.

Q11. Name the two types of lens.

Q12. For your answer in Q11 above, draw a diagram to show how light passes through each lens you have named.

Q13. What is meant by the dispersion of light?

Q14. How would you show the dispersion of light in the lab?

Q15. Give two examples of where the dispersion of light occurs in everyday situations.

Q16. Give two uses for a periscope.

Q17. How would you demonstrate the action of refraction to someone using everyday materials? Use a diagram to help you show this.

Q18. How many colours make up the rainbow? Name them.

Q19. Name the energy conversions that take place when a flash light is switched on.

Q20. Light is a form of energy. Name three other forms of energy.
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JSSS                     Teacher Support Material   Light   1.   Using diagrams, predict what problems would arise if you used a simple two mirror  periscope to view an object behind you.   2.   Why are we advised not to spray water on plants on a bright sunny day?   3.   Why do clothes you buy in a shop often appear to be a  different colour when you go outside  into the daylight?   
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Light

1. Using diagrams, predict what problems would arise if you used a simple two mirror periscope to view an object behind you.

2. Why are we advised not to spray water on plants on a bright sunny day?

3. Why do clothes you buy in a shop often appear to be a different colour when you go outside into the daylight? 
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Sound is a form of energy

• Sound is an energy wave that is caused when objects 

vibrate.

• Examples: The vibrating string of a guitar or violin, the 

vibrating cone in a loudspeaker, the ringing of a bell.
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Sound is a form of energy

Sound is an energy wave that is caused when objects vibrate.



Examples: The vibrating string of a guitar or violin, the vibrating cone in a loudspeaker, the ringing of a bell.
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Sound needs a medium

Sound needs a material (or medium) in order to continue travelling. If there are no particles to vibrate, then sound cannot happen.



So, sound cannot pass through a vacuum. There is no sound from explosions in deep space!
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Reflection of sound

Like other waves, sound can be reflected in an orderly way from smooth surfaces.

A good example of the reflection of sound is the echo.

Bats, dolphins and submarines use the reflection of sound to place things around them.
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Sound and the ear

We hear sound because the vibrations of the air carrying the sound make our eardrums vibrate and these vibrations are sent as electrical signals to the brain (conversion of energy forms!).

The ear can hear very faint sounds but can be permanently damaged by very loud sounds. Sound levels are measured in decibels. A normal conversation has about 60 decibels. Sound of 120 decibels will cause ear pain and an aircraft on take-off can measure 130 decibels.
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The speed of sound and 
the speed of light

The speed of sound in air is about 340m/s. The speed depends on atmospheric pressure and the temperature of the air.

The speed of sound in other materials is different. Sound travels faster in water and even faster in metals.

The speed of light is 3,000,000m/s, much faster than sound.

This is why you see lightning before you hear thunder in a storm.
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Example 1

During an electric storm you see a flash of lightning 

and 8 seconds later you hear the thunder. How far 

away is the lightning?
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Example 1

During an electric storm you see a flash of lightning and 8 seconds later you hear the thunder. How far away is the lightning?



















Solution

We know from lessons on speed that distance = speed x time.

Distance = 340 x 8

Distance = 2720m



The lightning is 2.72 kilometres away.















Example 2

You observe a flash of lightning over a mountain top that you know is 68km away from you. How long will it take for thunder to be heard?















Solution

First change the kilometres to metres

6.8km is 6800m

From earlier lessons

 time = distance / speed

Time = 6800  = 20 seconds

340

















Question 1

If a person is 3.74 km from a flash of lightning, how long will it take to hear the thunder?















Question 2

During a fireworks display a person was standing approximately 1km away from the display. The time lag between seeing and hearing a firework explode was 3 seconds. 

Calculate the value of the speed of sound in air.















Key points

Sound is a form of energy.

Sound is made by vibrations.

Sound needs a medium in which to travel.

An echo is a reflected sound.

Speed of sound in air is less than speed of light.

Evidence of this is that we see lightning before we hear thunder.
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Sound needs a medium in which to travel

















Sound Reflects off surfaces
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Now if we slowly remove the air
from the bell jar by using a vacuum
pump, the intensity of sound goes
on decreasing and finally no sound is
heard when all the air is drawn out.
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Sound and light (Some higher order questions)   Q1. How do bats use sonar to create a picture of the  environment around it?   -   If a bat sent out an ultrasound signal and received the echo  back 8 seconds later. How far from the object would the  bat be?   -   A ship  sends down an ultra sound pulse to the sea bed, it  receives the echo back in 2 seconds. How deep is the sea in  this area?   -   Whale send s   an ultrasound pulse forward and receives the  echo back off a fish in just one second. How far away is the  fish from the wh ale?   -   If the whale starts travelling at 5 meters per second toward  the fish. How long will it take for the whale to catch the fish  if the fish remains still?   Q2. At what speed does light travel? How many times faster  exactly is this than the speed of sound  in air?   -   A student sees a flash of lightening and then hears the  thunder 8 seconds later. How far away is the cloud that  produced the thunder and lightening?   -   If a student could see the lightening and hear the thunder  at the same time what would this tell th e student?   -   If the student was standing beside a swimming pool at the  time would you advise the student to jump into the pool?  Why?  


Microsoft_Office_Word_Document15.docx
Sound and light (Some higher order questions)

Q1. How do bats use sonar to create a picture of the environment around it?

· If a bat sent out an ultrasound signal and received the echo back 8 seconds later. How far from the object would the bat be?

· A ship sends down an ultra sound pulse to the sea bed, it receives the echo back in 2 seconds. How deep is the sea in this area?

· Whale sends an ultrasound pulse forward and receives the echo back off a fish in just one second. How far away is the fish from the whale?

· If the whale starts travelling at 5 meters per second toward the fish. How long will it take for the whale to catch the fish if the fish remains still?

Q2. At what speed does light travel? How many times faster exactly is this than the speed of sound in air?

· A student sees a flash of lightening and then hears the thunder 8 seconds later. How far away is the cloud that produced the thunder and lightening?

· If a student could see the lightening and hear the thunder at the same time what would this tell the student?

· If the student was standing beside a swimming pool at the time would you advise the student to jump into the pool? Why?

· During a lightening storm a student is at the top of the spire of a church. Is this a good place to be? Why?

· What advice would you give to a student with regard to the safest thing to do during a lightening storm?

· We have all heard the old saying “Lightening never strikes twice”, why is this statement absolute rubbish?
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Electrical charges exert force

• Much of the matter in the universe has a property 

called “charge”. It comes in two types: “positive 

charge” and “negative charge”

• Charges exert a force on each other.

• Unlike charges attract and like charges repel.
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Electrical charges exert force

Much of the matter in the universe has a property called “charge”. It comes in two types: “positive charge” and “negative charge”

Charges exert a force on each other.

Unlike charges attract and like charges repel.









© Edco 2010

Exploring Science

Physics





1



Charges in the atom

Some of the particles in atoms are charged. The proton in the nucleus of an atom is positively charged and the electron around the nucleus is negatively charged.

Bodies become charged when they gain or lose charge. An object is positively charged if it loses electrons and negatively charged if it gains electrons.
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Earthing

The earth (the ground) can be imagined as an ocean of charge. When a charged object comes in contact with the ground, charge moves because of the attraction of opposite charge. The object loses its charge to the earth.

Lightning is the most spectacular example of a charged object (cloud) losing its charge to the earth.
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Electrical conductors and insulators

In some materials, like metals, charge can move easily. In other materials, charge cannot move easily.



A conductor allows charge to move.

An insulator holds a charge.
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Electrical circuits

An electrical circuit is an arrangement of conductors connected together so that charge can move around in a loop.













© Edco 2010

Exploring Science

Physics





5



Current, potential 
difference and resistance

Electrical current is the movement of charge through a material. The number of electrons that pass a point in a second gives the measure of the size of the current.

Potential difference or voltage is the energy needed to pull the electrons between any two points in a circuit. The potential difference of a battery is called the electromotive force (emf) of the battery.
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Current, potential 
difference and resistance

The electrical resistance of a material is the measure of how much energy is needed to pull charge through it.



Current is measured in amperes (or amps) and has the symbol I.

Potential difference is measured in volts and has the symbol V.

Resistance is measured in ohms and has the symbol R.
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The relationship between current, 
potential difference and resistance 
in metal conductors

If we measure the current passed through a metal conductor which has a certain resistance and also measure the potential difference needed to push the current through the resistor, we find that as the voltage is increased, the current increases. We can write this relationship in a formula.

Voltage = resistance x current, or

V = RI
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Simple calculations on V=RI

Calculate the voltage across a resistance of 15 ohms when a current of 0.5 amps flows through it.

Solution: We are given R = 15 ohms and   I = 0.5 amps.

	Using V = RI

V = (15)(0.5)=7.5 volts
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Different ways of wiring a circuit

There are two ways of wiring light bulbs in a circuit. 

In series: The bulbs are connected so that the current through one passes through the next.
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Different ways of wiring a circuit

In parallel

The current is
divided into different
branches.

The advantage
is that if one bulb
blows, the others
remain lit
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Summary: Key points

Charge exerts a force. There are two types: positive and negative.

Unlike charges attract, like charges repel.

Conductors are materials that allow charge to move through them. Insulators are materials that hold a charge.

All charge tries to go to earth. The earth is a source and a sink for charge.
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Summary (continued)

Electrical current is the movement of charge through a material.

Potential difference is the energy needed to move charge between points.

When current moves through a device, there is resistance to this movement.

The relationship between current, potential difference and resistance in a metal resistor is   V = RI.

Devices can be connected in a circuit in series or in parallel.
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Effects of an electric current

1. Heating: When current moves through a wire, it has to 

pass other particles and there is friction. This causes 

heat.

2. Chemical: Electrical current can break down chemical 

compounds into ions, which are charged particles.

3. Magnetic: An electrical current flowing in a wire 

creates a magnetic field around it.
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Effects of an electric current

1. Heating: When current moves through a wire, it has to pass other particles and there is friction. This causes heat.

2. Chemical: Electrical current can break down chemical compounds into ions, which are charged particles.

3. Magnetic: An electrical current flowing in a wire creates a magnetic field around it.
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Safety devices that use the 
effects of electrical current

A fuse uses the heating effect of current. If too much current passes through a circuit, the heat produced melts a wire in the fuse and the circuit breaks.

A circuit breaker uses the magnetic effect of a current. If too much current flows in a circuit, the magnetic field causes repulsion and the circuit breaks.
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Direct and alternating current

Direct current is the flow of charge in one direction only.

Alternating current is current that constantly changes direction.



A battery produces direct current. Mains electricity is alternating current, changing direction 50 times each second.
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Properties of mains electricity

Mains electricity in Ireland is alternating current (AC) with an average voltage of 230V. Electrical circuits in houses are protected usually by 5A, 13A and 30A circuit breakers or fuses. Large appliances such as washing machines and power showers pull a lot of current.

The surfaces of all appliances are earthed so that any stray current does not go through a person touching the appliance. Domestic electricity can kill.
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How to wire a plug

A plug in Ireland has three pins: earth, live and neutral. It is important that the correct wires are connected to the right pin.

The brown wire is connected to the live pin, which has a fuse.

The blue wire is connected to the neutral pin opposite the live pin.

The yellow-green striped wire is connected to the larger earth pin at the top of the plug.
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The unit of electrical use

Electricity costs money. The unit used by electricity suppliers is the kilowatt-hour (kWh). One watt of power is the same as providing one joule of energy per second.

 A kilowatt-hour is 1,000W of power flowing for an hour. A kilowatt-hour will run a power shower for about 8 mins.

At present the ESB charges 18.6c (including VAT) for 1kWh of power.
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Calculating the cost of 
running an appliance

The formula used to calculate cost is



Cost = power rating in kW x unit cost x time in hours

Example: Find the cost of running an electric heater with a power rating of 3kW for 2 hours if a unit of electricity costs 18.6c.

	Cost = (3kW) (18.6c) (2h) = €1.12
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Summary: Key points

There are three main effects of electrical current: heating, chemical and magnetic.

The heating effect is used in fuses and the magnetic effect in circuit breakers.

Direct current is the flow of current in one direction only.

Alternating current is current that constantly changes direction.
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Summary (continued)

Mains electricity is alternating current with an average voltage of 230V.

A plug in Ireland has three pins: live, neutral and earth. The brown wire must be connected to the live, the blue to the neutral and the striped wire to the earth.

The unit of electricity used is the kilowatt-hour (KWh).

The cost of running an appliance is calculated by multiplying the power rating by the unit cost by the time connected in hours.
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Battery

© A device that stores chemical energy that is later
converted to electricity

© Some batteries may consists of 1single simple cell
with 2 electrodes and an electrolyte.

© When two different metal plates are dipped into an
electrolytes, a flow of electron occurs from the more
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© Other batteries consist of two or more simple cells
arranged in series to increase the voltage.
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